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At first this new tension-leg plat- 
form looks like the others. But 
while conventional platforms sit 
atop underwater skyscrapers, this 
record-setting marvel is anchored 
to the bottom of the Gulf of Mexico 
by huge steel cables. Page 52 


You needn't hock the family silver 
to ride in style. But it's a close call 
when the Dodge Dynasty LE and 
Eagle Premier ES challenge the 
Olds Ciera International Series 
and Mercury Sable LS. Page 28 
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Stealth! 


After years of officially denying it, 
the Air Force now says the B-2 
stealth bomber exists, and that it 
will make its first flight this fall. 
The Air Force also released a draw- 
ing that, we're pleased to see, looks 
pretty much like our September 
1986 cover. We've dug up many new 
details on the B-2, but has stealth 
truly been unmasked? 46 


Air power 


Air tools can do most of the things 
electric tools can, and they do some 
jobs much better. Now more styles 
and affordable prices make these 
hard-working tools and compres- 
sors a plus for DIY chores. You can 
also make, modify, and adapt tools 


to do new jobs. Page 68 
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THE POWER. 


A dirty carburetor, choke, or linkage can rob your 
car of some great performances. 

50 before the power goes out of your car, spray 
on the power of Jet-Spray Gumout® Carburetor And 
Choke Cleaner. 

Jet-Spray will wipe out dirt build-up on linkages, 
and in your carburetor, choke, and PCV valves. 
Putting a stop to rough idling, hard starting, 
stalling, and loss of pep. 

Use Jet-Spray whenever you check your air 
filter-or about every 3000 miles. It's America's #1 
best seller. 

So if you expect great performances out 
of your car, spray on the power. The power 
of Jet-Spray Gumout®. 


Another Quality Product of the Pennzoil Products Company. ( LP JEN NZOIL : 
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| Hot issue: alcohol fuels 


I am writing about Smokey's response 
to the letter in the March issue en- 
titled The Ethanol Question. As 
someone who works in the fuel-qual- 
ity-control area and who conducts doz- 
ens of fuel-quality seminars for auto 
technicians each year, I have some con- 
cerns about the clarity of this response. 
Smokey implies that modern automo- 
biles with electronic fuel and ignition 
systems cannot compensate for the 
fuel-air mixture and Btu content of 
ethanol blends. In fact one of the rea- 
sons auto makers employ these sys- 
tems is to deal with the wider range 
of fuel composition that is present in 
today’s petroleum market. Also, the 
reference to corrosion problems is 
somewhat outdated. In addition to 
meeting stringent moisture and acid- 
ity specifications, today's ethanol 
blends contain a multifunctional ad- 
ditive package that not only contains 
a corrosion inhibitor but also a deter- 
gent to keep port fuel injectors clean. 
With gasoline-ethanol blends rep- 
resenting nearly eight percent of the 
national market—and more than 30 
percent in some states—the auto mak- 
ers know these fuels are here to stay. 
All auto makers cover the use of 10- 
percent-ethanol blends under their 
new vehicle warranty programs. Ford 
Motor Co. and General Motors Corp. 
have done so since the early 1980s. 
With more than 600 billion miles 
driven on ethanol blends, I don't see 
how you could arrive at the conclu- 
| sion that they pose "serious problems." 
Robert E. Reynolds, president 
Downstream Alternatives 
Bremen, Ind. 


Speaking on behalf of the Renewable 
Fuels Association, which represents 
the ethanol industry, I would like to 
comment on the point that the etha- 
nol issue is a “political football favored 
by special-interest groups that derive 
tax advantages from producing this 


type of alcohol.” Ethanol is indeed fa- | 


vored by special-interest groups. They 
include environmentalists who would 
like to see ethanol blends used to re- 
duce carbon-monoxide tailpipe emis- 
sions. Agricultural groups would like 


to see their crops used as a feedstock | 


Address letters for this column to: Readers Talk Back, POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 
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for these fuels, and some economists 
think offsetting crude imports makes 
a lot of sense. And of course ethanol 
producers favor the blends. 

As far as tax advantages incurred 
by ethanol producers, some go in part 
to the blender and allow ethanol to 
compete on even ground with petro- 
leum products, which themselves are 
subsidized in one fashion or another. 
Recent studies have shown that the 
tax credits that assist the ethanol pro- 
gram are offset by savings in other 
areas, such as storing surplus corn and 
government price support programs 
for agricultural products. 

Eric Vaughn, president 
Renewable Fuels Assn. 
Washington, D.C. 


Smokey Yunick replies: While many 
vehicles have covered many trouble-free 
miles running on ethanol- or meth- 


| anol-blended fuels, quite a few have 


had problems, particularly with cor- 
rosion of fuel-system components. I 
think methanol (made from coal or 
natural gas) has a worse record than 


does ethanol (commonly produced from | 
corn); however, I've seen problems with | 


both types of fuel. 

Although cars built during the last 
few years are designed to be compati- 
ble with the allowable 10-percent-eth- 
anol blends sold in some parts of the 
country, these cars make up only a 
small percentage of the vehicle fleet in 
use today. Try to buy some ethanol- 
compatible fuel-system parts for your 
1975 car, and they'll laugh at you. And 
what if the fuel has been misblended, 


as lve seen numerous times, and con- 


tains more than 10 percent alcohol? | 


This can cause serious corrosion and 
vapor-lock problems. These incidents 
may have decreased from the level of 
a few years ago, but they were still oc- 
curring as recently as last summer. 
Ethanol most certainly is a political 
football; a lot of the push behind this 
fuel comes from corn farmers and eth- 


anol distillers who want to see more . 


of it used. Ethanol blends cost signif- 
icantly more than gasoline if you con- 
sider the subsidies they receive. Yet all 
the corn fields in the nation couldn't 
produce enough ethanol to displace a 
major fraction of the gasoline we con- 
sume. With gasoline temporarily cheap 
and abundant, why spend a lot more 
money for a small improvement in oc- 
tane and exhaust emissions, accompa- 

Continued 
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n Band is the new 
| police radar frequency į 
now in use. And only the new 
BEL radar detectors are able." 
to detect Ka Band. 


Facts You Should Know 


The Federal Communications Commission 
has approved Ka Band for police radar use. 
And now, many localities in the U.S. and 
Canada are using Ka Band Photo Radar. But 
the use of Ka Band isn't limited to picture- 
taking radar equipment. Standard police 
radar units can also utilize Ka Band. And as 
more states quietly introduce Ka Band radar, 
drivers with only X and K Band radar 
detectors are left defenseless. Unless they re 
driving with the new VECTOR 3. 


VECTOR 3 comes with everything you see here. 


No Quick Fix 

Ka Band radar has made X and K Band 
radar detectors obsolete because existing 
X/K Band radar detectors cannot be adapted 
to receive Ka Band signals. While the use of 
Ka Band has changed police radar, new 
technology from BEL-TRONICS has revolu- 
tionized radar detection. 
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VECTOR 3 measures only 4.66"L x 3.19" W x 1095"H 


Greater Detection Range 

VECTOR 3 detects X, K, and Ka Band 
radar. And that's significant. But there's 
more, it's called Image Rejection Tech- 
nology (IRT®). BEL engineers have incorpo- 
rated this technology into VECTOR 3. The 
result is incredible performance and greater 
detection range of all police radar. 


VECTOR 3 Knows 


VECTOR 3 is a "smart" travel compan- 
ion. It warns you when X, K, or Ka Band 
radar is present with separate audible and 
visual alerts. It also provides a special audio 
alert when the radar signal transmitted is 
Pulsed or Instant On. And for added protec- 
tion, VECTOR 3 is programmed to advise 


VECTOR 3 Remote 
The advanced technology and perfor- 
mance advantage of the VECTOR 3 is also 
available in a remote design for only 
$299.95. VECTOR 3 Remote utilizes a 


compact antenna for easy ""under-the-hood " 
installation. And a very small control pane! 


for discreet positioning in any vehicle. 
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you should its radar detection circuits ever 
require adjustment. With VECTOR 3, you'll 
never question whether radar is present. 


At Your Service 

VECTOR 3 was designed to make early 
detection of police radar easy and conve- 
nient. You can own the new VECTOR 3 
today for only $279.95. Just call toll-free to 
order. UPS delivery is FREE. Or ask about 
our Federal Express overnight service. If not 
completely satisfied, simply return the unit 
within 30 days for a full refund (factory 
direct only). VECTOR 3 comes with a full 1 
year warranty on parts and service. 


1-800-341-1401 U.S.A. 
1-800-845-4525 N.Y. only 
1-800-268-3994 Canada 


BEL-TRONICS LIMITED 
The Intelligent Choice 


"Registered trademark of BEL-TRONICS LIMITED 


Compact control panel 
is only 3.5"L x 2.5"W x .67"H. 
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Introducing the Sony 
get out of it depends c 


Laser. ' 


at you 


what you put into it. 


The new multi disc 
player that plays laser 
video discs, compact 


discs and CD videos. 


The Sony AV Laser™ player 


places a whole new world of sight 


and sound at your familys finger- 
tips. In an all-in-one package that 
plays five kinds of discs. 

On the one hand, Dad can 
witness a blazing shoot-out as 
he enjoys an action movie on 
12-inch laserdisc. 

On the other hand, Mom can 
hear the subtle nuances of every 
note as a classical violinist gives 
a virtuoso performance on CD. 

And the kids can watch their 
favorite rock groups in concert in 
full-length stage 
shows on 8-inch 
laserdisc or music 
videos on CDVs. 
Complete with vivid 
pyrotechnics and dazzling light 
effects. 

Or without them, for that mat- 
ter, if they prefer to simply listen 
to the singles on the new CD-3s. 

Allin your own living room. All 
without an adapter. All on the 
ultimate home entertainment 
center. The AV Laser MDP-200. 


A video system that’s 


truly visionary. 
The AV Laser MDP-200 takes 
the same optical technology 


that made CDs such a hit and 
applies it to both audio and video 
simultaneously with laserdiscs. 
The result is a razor-sharp pic- 
ture with 425 lines of resolution. 


Simulated picture 


Colors never looked so rich, 
tones so subtle, definition so 
crisp. 

The built-in 
compact disc player 
completes the picture. 


But the MDP-200 is a feast for 
the ears as well as the eyes. 

sound this phenomenal is just 
what you'd expect from the 
people who invented CDs in the 
first place. 

With 4x oversampling, 16 bit 
digital filters and dual D/A 
converters, the AV Laser player 
combines superb dynamic range 
with superior stereo imaging for 
astonishingly lifelike sound 
reproduction. 


"Queen available from Sony Video Software Company Inc. All other discs used by permission. ! 
© 1988 Sony Corporation of America. Sony, AV Laser, MDP and The One and Only are trademarks of Sony. 


Performances that 
are immortal in more 
ways than one. 


Of course, with the AV Laser, 
one of the reasons you 
getsomuchoutofit | cpvibEo 
Is because of what you put into it. 
Optical discs. 

No matter how many times you 
play a laserdisc, it never loses its 
sharp images and crystal-clear 
sound. Resistant to dust, dirt and 
scratches. 

Thats why with over 2,500 
titles available, so many people 
interested in starting a video 
library are choosing laserdiscs. 
Like CDs, theyre the best way to 
immortalize a great performance. 

And the Sony AV Laser is the 
best way to experience one. It 
even features two separate 
motors to drive the various size 
discs, which helps insure that 
you enjoy each one to the fullest, 
time after time. 

The new Sony AV Laser. 

It puts every kind of video and 
audio entertainment imaginable 
within easy reach. 


For additional information, call 
Sony at (201) 930-7669. 


SON Y. 


THE ONE AND ONLY. 


Readers Talk Back conna 


nied by slightly worse fuel economy? 

In places such as Denver, where there 
is a serious carbon-monoxide-pollution 
problem, I think it's appropriate to use 


ethanol or MTBE (ether) blends to | 


achieve an improvement in local air 
quality. But to nationally distribute an 
expensive fuel that a lot of the vehicles 
in use weren't built to run on just 
doesn't make sense. 

Alcohol fuels are an expensive and 
troublesome cure-all. For the short 
term we would be better off aiming 


| our engineering efforts at greatly im- 


proving the thermal efficiency of en- 
gines to make better use of the fuel they 
burn. In the long term hydrocarbons 
might no longer be an option, and we'll 
have to look toward developing entirely 


new propulsion systems, perhaps using — 
some sort of electromagnetic technol- | 
ogy. Recent advances in superconduc- | 
tivity [April; "Science Newsfront," | 


June] may play a role in the power 
plants of the future. 


Trouble with treated wood 


As a wood scientist with Koppers Co., 
I believe your March article "Building 
with Borate" seriously misconstrued 
the facts about three principal wood 
preservatives and the safety of treated- 
wood products—particularly chro- 
mated copper arsenate (CCA) and 
CCA-treated wood. The story com- 
pletely misrepresents actions by the 
US. Environmental Protection Agency 


| regarding CCA, 


1) The EPA's review process is sim- 
ply required by law for all wood pre- 


servatives. The agency's review of the | 


CCA preservative had virtually noth- 


ing to do with “responding to mount- | 


ing evidence that all three cause 
cancer, birth defects... serious health 
problems.” 

2) Contrary to your claim in the ar- 
ticle, CCA preservative was never sold 
in “buckets” to consumers. 

3) It was the CCA-treated lumber 


| that consumers use—not buckets of 


preservative—that was the main con- 
sumer focus of the EPA. The agency 
concentrated on the use of CCA by pro- 
fessionals, not consumers, to produce 
lumber products. All three of the main 
wood preservatives were approved for 
continued use—indicating that their 
benefits far outweighed risks of their 
use. 

4) According to the EPA's nine-year 
study completed in 1984, wood prop- 


erly treated with CCA is safe for peo- | 


ple, children, and pets where “frequent 


contact" is expected, such as decks, | 


benches, and picnic tables. And such 
treated-wood products were found safe 
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for use throughout the home—except 
for cutting boards or counter tops. 

Conrad Kempinska 

Koppers Co. 

Pittsburgh, Pa. 


V. Elaine Gilmore responds: 

1) According to Spencer Duffy, re- 
view manager for wood preservatives 
in the Special Review Branch, Regis- 
tration Division, of the EPA's Office of 
Pesticide Programs, though there are 
regular reviews of pesticides, “the 
decision that placed restrictions on cre- 
osote, pentachlorophenol, and inor- 
ganic arsenicals was the conclusion of 
a special review. This review was in- 
stituted because of the agency's con- 


cern about the human-health hazards | 


associated with the use of these wood 
preservatives—including unreason- 
able adverse affects such as oncoge- 
nicity, mutagenicity, fetotoxicity, and 
teratogenicity.” 

2) I got conflicting information con- 


| cerning whether CCA preservatives 


were ever sold to consumers. Everyone 
agrees that if they were, it was a small 
part of the total sold. But the point the 
article made was that the sale of liq- 
uid CCA to consumers was banned by 


the EPA, effective 1986. Prior to that | 
CCA was classified as a general-use | 


pesticide, Duffy confirms, which means 
it could have been sold to consumers. 

3) The EPA's primary jurisdiction is 
with the regulation of the pesticide 
rather than with regulation of the 
product to which the pesticide is ap- 
plied, Duffy explains. Under the 
Federal Insecticide, Fungicide, and Ro- 
denticide Act, as amended, the EPA 
has limited authority to regulate lum- 
ber that has been treated with wood 


| preservatives. As a result of the spe- 


cial review of wood preservatives, the 
sale to consumers of liquid creosote, 
penta, and CCA was halted—as the 
article said. Also, as noted in the 
article, a voluntary consumer-infor- 
mation program was established to 
instruct people how to use treated 
lumber safely. 

4) In the sidebar CCA: How to Min- 
imize Your Risk Koppers’ spokesman 
James Moran is quoted as saying, 
"After a six year review [1978 to 1984, 
Duffy confirms], the EPA agreed that 
CCA-treated lumber is safe even for 


frequent-contact use and use inside | 
homes.” However, Harold Day, a chem- | 


ist in EPA's Office of Pesticide Pro- 
grams, expresses uneasiness with the 
wording of Moran's statement. "There 
is an implication that the EPA says 
its fine to use CCA-treated wood any- 
where in the home," Day objects. Peo- 
ple should use treated wood only 

[Continued on page 40] 


— 


Publisher Grant A. Burnett. 
Advertising Director Jim P. Walsh 


ADVERTISING OFFICES 

NEW YORK 

380 Madison Ave., New York NY 10017 
(212) 687-3000 


New York Manager Robert L. Leichter 

Hally Birnbaum, Gregg R. Hano, 

Barbara Jones, Frank Marshall 

Promotion Manager Harry Fleischman 

Production Manager Lisa Goren 

Makeup Manager Yvonne King 

Assistant Oris D'Amil 

Classified Advertising Director Ernestine W. Grant 
Assistant to Publisher Cindi Di Marzo 

Brenda Charles, Shelby Duncan 


CHICAGO 
875 N. Michigan Ave., Chicago IL 60611 
(312) 337-7717 
Manager Jim King 
Anne Conover, Ed McGoldrick, Sharon P. Hensley 


WEST COAST 

3550 Wilshire Blvd., Los Angeles CA 90010 
(213) 380-1936 

Manager Jacqueline Donnelly Kelly 

Theodore L. Henry, Theresa Thum 


SOUTHWEST 
16990 Dallas Pkwy., Suite 220, Dallas TX 75248 


(214) 380-0416 
Kelly/Shattles & Co. 
Joe Kelly, Harry Weiss 


DETROIT 
755 W. Big Beaver Rd., Suite 420, Troy MI 48084 


(313) 362-9005 
Manager Edward A. Bartley 
Nancy Ludeman 


es Times Mirror 
bd Magazines 


Published monthly by 
TIMES MIRROR MAGAZINES, INC. 
380 Madison Avenue, New York N.Y, 10017 


ISSN 0161-7370 


Chairman of the Board HERBERT K. SCHNALL 

President and Chief Executive Officer 
FRANCIS P. PANDOLFI 

Executive Vice President / Group Publisher 
JAMES KOPPER 

Executive Vice President/Administration 
PATRICIA G. CAMPBELL 

Senior Vice President MICHAEL HAUGH 

Group Publisher JOHN CRAWLEY 

Controller JOHN D. MARTIN 

Director of Manufacturing KIT TAYLOR 

Promotlon Director JAMES M. GIRALDEZ 

Research Director WILLIAM H. HUNTTING JR. 

Circulation Director MICHELE JEHLE 


| Marketing Director DEB LEES 


PHOTOCOPY PERMISSION: Permission is granted by Popu- 
lar Science * for libraries and others registered with the 
Copyright Clearance Center (CCC) to photocopy articles in 
this issue for the flat fee of $1 per copy of each article or 
any part of an article. Send correspondence and payment 
to CCC (21 Congress St., Salem, Mass. 01970); specify 
CCC code 0161-7370/85/$1.00 * 0.00. Copying done for 
other than personal or reference use without the written 
permission of Popular Science" is prohibited. Address re- 
quests for permission on bulk orders to Chief Editorial Asst., 
Popular Science. 380 Madison Ave.. New York, NY 10017. 
Popular Science" is a federally registered trademark of 
Times Mirror Magazines, Inc. 


= 
Exit 
EE - 
et Sa, ET 
==) rem 


TI 
HUI 
i 


we 


PS 


A 
" 


t m TT - — H $ 
[4 d ) 
a a L x EI x d 
ane a 0v si my 
are f "ma Ew c on Am —— In" 
uM du. ` Lr 1 , E^ "um [ "T. 
"ar " = J dé == 
ae an = : ad , 


FEE 
bs P 


= T 
- k 
Fa 14 he 
"d ;d GL, 
CJ zr 


a M RN oo 


e a” : A - a L 
"F ' 4 i 
) Té4 ag” Giri y^ d =, d iT 
AI* wi TR. » ^o DUREE. 
m i Ji i |o * Soe ores i 
-* ^ - * 
' = UU 


"rum 
ie p NOR 
EK; 

JU P 


Bikes A.J. REYNOLDS TOBACCO CO. 


16 mg. “tar”, 1.2 mg. nicotine av. per cigarette by FTC method. 


SURGEON GENERAL'S WARNING: Cigarette 


Smoke Contains Carbon Monoxide. 


AMERICAS BEST 


Science Newsfront 


By ARTHUR FISHER 


Jupiter’s Great Red Spot, seen in a photo from NASA's 
Voyager 2 spacecraft, has remained the most prominent 


Red Spot revealed 


Ever since men have been able to dis- 
cern details on the surface of giant 
Jupiter, they have been mystified by 
the huge chaotic phenomenon called 
the Great Red Spot, a hurricanelike 
30,000-mile-long oval area of swirling 
cloud (as seen in the photo above left). 
Despite its constant turbulent motion, 
and despite the ever-changing nature 
of the equally roiling atmosphere in 
which it sits, it has puzzlingly man- 
aged to persist as a discrete feature 
for centuries. Drawings of the planet 
made in 1664 show the Spot much as 
it is today. How was it created, and 
how is it maintained? 

Now a group of physicists specializ- 
ing in chaotic behavior believes it has 
solved the age-old puzzle by actually 
simulating the Spot in the laboratory. 
Harry L. Swinney, Joel Sommeria, and 
Steven Meyers at the University of 
Texas's Center for Non-Linear Dynam- 
ics in Austin, proceeding from a com- 
puter model developed by Philip S. 
| Marcus, now at the University of Cal- 
ifornia at Berkeley, devised an exper- 
iment that succeeded in creating a 


miniature Red Spot that uncannily re- | 


sembles Jupiter's. 

Their apparatus and the Red Spot 
it generated are seen in the photo 
above right. The device pumps water 
| from an inner ring of six inlets to a 
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middle ring of six outlets so that a 
rapidly spinning ring of fluid is 
formed. The pumping action creates 
a counterrotating current with a re- 
gion of large shear, causing the for- 
mation of vortices, as on Jupiter. Red 


| dye is injected into the fluid so these 


shifting vortices can be visualized. At 
a certain rotational speed the vorti- 
ces merge to form a single large mael- 
strom, an island of stability in a sea 
of turbulence, which can apparently 
be sustained indefinitely. 

Although the precise details of Jo- 
vian atmospheric motions remain to 
be unraveled, the Texas physicists 
believe they have succeeded in model- 
ing the fundamental dynamic proper- 
ties of the Red Spot. 


Cornell's Francis Moon checks the prop- | 
| erties of a superconducting bearing. 


Jovian feature for centuries. Now physicists have simulated 
a similar vortex in the special apparatus seen at right. 


Superconducting bearing 


A whole new generation of high-per- 
formance gyroscopes, computer disk | 
drives, and servomotors may stem from 
the development of an ultra-high- 
speed bearing that relies on the so- 
called Meissner effect of the new breed | 
of high-temperature superconductors. 
This is the phenomenon by which su- 
perconductors exclude magnetic lines 
of force, and therefore can levitate ei- 
ther themselves or magnets. The mag- 
netic levitation (maglev) train is one | 
theoretical application of this property. 
Another is a bearing that would be 
frictionless because of the levitation | 
effect. 

Cornell University engineers Fran- 
cis Moon and Rishi Raj have now 


| designed such a bearing, which has 


achieved speeds of 66,000 rpm. In the 
photo at left, Moon is testing the prop- 
erties of the yttrium-barium-copper- 
oxide superconductor being used. 


| When this ceramic material is cooled | 


to liquid-nitrogen temperature (about 
77 degrees Kelvin) the bearing will 
levitate a rotor containing rare-earth 
permanent magnets. The magnetic 
forces are not affected by the high ro- 
tation speeds of the rotor. 
High-speed frictionless magnetic 
bearings (which rely on the levitation 
produced by opposing magnetic fields) 


| can achieve speeds of more than 100,000 
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simply... the best in drip watering products. 


RAINDRIP kits, parts 
and accessories 
are available at 

participating 


and other fine 
home and garden centers, 
everywhere. 


RAINDRIP is, simply, fhe best and most efficient method E 
of watering and fertilizing available to the Sr S L| RAINDRIP S | 


DRIP WATERING 
GARDEN KIT = 
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For free information and a dealer near you, write or call: 
1E — RAINDRIP, Inc. 21305 Itasca St., Chatsworth, CA 94341 
1;  1(800) 544-3747 outside California / 4 (800) 367-3747 in California 
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The Advanced X-ray Astrophysics Fa- 
cility, designed to plumb the secrets of 


rpm in a vacuum, but they need com- 
| plex feedback circuitry to maintain 
their stability. By contrast, the super- 
| conducting bearing should be able to 
reach speeds of 300,000— and perhaps 
as much as one million — rpm in a vac- 
uum. Yet the levitating effect of the 
superconductor is self stabilizing and 
needs no complex feedback control, ac- 
cording to the Cornell developers. 
Speeds this high would enable the use 
of gyroscopes with smaller rotors, with 
lower wear and heating problems. 

"This development shows that it 
| may be possibleto produce useful prod- 
ucts with early examples of the new 
superconducting ceramics," says Moon. 
"We see a promising future for these 
kinds of bearings because of their sim- 
plicity and stability.” 

Cornell University has applied for 
a patent on the device, whose devel- 
opment work is supported by the Na- 
| tional Science Foundation. 


X-ray telescope 


The Great Observatory Program is 
| NASAs ambitious scheme to orbit large 
space-based astronomical facilities 
that will eventually permit simulta- 
neous observations of the heavens 
through virtually the entire electro- 
magnetic spectrum. It is a three-phase 
program. First is the Hubble Space 
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quasars and black holes, appears with 
the space shuttle and space station. 


Telescope, built by Lockheed Missiles 
& Space Co. and scheduled to be 


| launched by the shuttle in mid-1989. 


The HST will provide high-resolution 
imagery over the ultraviolet, visible, 
and near-infrared spectrum. 

Second will be a space observatory | 
designed to see astronomical objects 
in gamma-ray wavelengths. 

And third will be the instrument 
pictured above in a Lockheed artist's 
concept. It is the Advanced X-ray As- 
trophysics Facility (AX AF), scheduled 
to be placed in orbit in the mid-1990s. 

Many of the most explosive and 


| mysterious events in the distant uni- 


verse reveal their secrets in the X-ray 


| spectrum, where most of their energy 


is found. So astrophysicists hope to 


| learn much about the physical pro- 
| cesses dominating quasars, neutron 
stars, and black holes from the en- 


hanced sensitivity of AXAF. It will 
have a resolution up to 1,000 times 
better than the second High Energy 


| Astrophysics Observatory, launched in 


1978. 
Like the HST, the AXAF will be de- 


| signed for in-orbit servicing from the 


space station, seen at upper left in the 
painting, or from the space shuttle, 
seen at lower right. Lockheed engi- 


neers, who are competing for a con- 


tract to build the AXAF, expect it to 


operate in space for at least 15 years. 


| ion accelerators. 


Healthy buildings? 


There have been numerous earlier re- 
ports on increased risks from various 
environmental agents (including ra- 
don) in relatively airtight, energy-effi- 
cient buildings. Now a 47-month study 
of four U.S. Army training centers 
finds that such structures may signif- 
icantly increase the risk of respiratory- 
transmitted infections. 

The study, conducted by Dr. John F. 
Brundage and colleagues of the Wal- 
ter Reed Army Institute of Research 
in Washington, D.C., and reported in 
the Journal of the American Medical 
Association, found that trainees in 
modern, tightly built barracks were 
about 50 percent more likely to come | 
down with a respiratory illness than 
those in older, more openly ventilated | 
buildings. The ventilation systems of | 
the modern barracks recirculated 95 
percent of the air during normal op- 
eration; but in the older barracks, cir- 
culating air generally consisted of 


| about 40 percent fresh outside air. 
| Trapping ions 


Scientists at Lawrence Livermore and 


| Lawrence Berkeley National Labora- 


tories in California have succeeded in 


stripping dozens of electrons from 


heavy atoms and trapping the result- 
| ing highly charged ions long enough 


| to study the details of their properties 
—a breakthrough in atomic physics. 


The compact, relatively cheap device 


| that accomplishes this feat is an EBIT 


(for Electron Beam Ion Trap) and was 
developed by Roscoe E. Marrs of Law- 
rence Livermore and Morton Levine of | 
Lawrence Berkeley. It is an outgrowth 


| of an electron-beam ion source inven- 


ted in the early "70s by E. D. Donets of 
the Soviet Unions Joint Institute for 
Nuclear Research in Dubna. 

The new device is unique because 
it permits the easy creation and exami- 
nation—for hours—of atoms ionized 
to any chosen degree. It can be used 
to study three basic atomic processes: 
excitation (how atoms absorb energy 
as electrons are raised into excited 
states while still remaining part of the 


| atom); ionization (the complete re- 


moval of an electron from an atom); 
and recombination (how highly charged 
ions capture free electrons and emit 
energy). 

Formerly, most of these processes 
could not be studied at all for atoms 
stripped of more than six electrons; 
and those that could required labori- 
ous, time-consuming, and costly exper- 
iments at one of the world's few heavy- 
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YES, YOU 


CHEVY ASTRO 


The van that can lets you and 
your family do things that 

are a no-no in smaller, less 
powerful mini-vans. 


Yes, you can enjoy the 
biggest V6 in any van 
as standard. 

Astro Passenger Van's fuel- 
injected 4.3 Liter Vortec V6 is 
the biggest V6 you can get in 
any size van. With 150 horse- 
power, Vortec V6 is easily the 
most powerful engine in Astro's 
class. And it's standard. 

Yes, you can tow up to 
three tons. 

Rear-drive Astro has up to 6,000 
Ibs. of towing capacity available 
when properly equipped, includ- 


ing passengers, cargo and trailer. 
Thats more than any Ford, 
Dodge or Plymouth mini-van. 


Yes, you can seat 

up to eight. 

Astro offers available seating for 
up to eight on all trim levels. 
And you can fold down or 
snap-release the middle and 
available rear seat for many 
rrangements. 
BT ML 


Yes, you can have up 

to 151.8 cu. H. of 

cargo room? 

Astro is compact enough for a 
family garage. Yet it lets you pack 
a load that won't fit an Aerostar 
or even a Dodge Grand Caravan 
or Plymouth Grand Voyager. 


Yos, you can... yes, you 
can... yes, you can. 
Astro also lets you swing out 
the rear doors. Load through 
a bigger side door opening 
than Ford, Dodge or Plymouth 
mini-vans. Tour with the 
largest optional fuel tank in a 
mini-van: 27 gallons. 

Test drive Chevy Astro. 
It really is the van that can. 


Comparisons based on latest available data. 
*With rear seats removed. 


marish road surfaces. 


By STUART F. BROWN 


BERLIN 
very muscle, bone, and nerve in 
[- my body is telling me all at once: 
Dont do it. Don't grab the brakes 
on that patch of sand. On an intellec- 
tual level, I understand how effective 
anti-lock-braking systems are. But my 
instincts are still mistrustful of the 
BMW AG officials who have arranged 
this demonstration of their first ABS- 
equipped production motorcycles, devel- 
oped with help from FAG Kugelfischer, 
a West German maker of hydraulic 
brake systems [“Anti-lock Brakes for 
Motorcycles," May '87]. 

All right—here goes. I roll onto the 
sandy patch at about 20 mph and prod 
timidly at the rear-brake pedal. A 
clacking sound and a slight shudder- 
ing emerge from the rear of the bike 
as the ABS begins pulsing the hydrau- 
lic power to the brake. The bike never 
fishtails, and I remain in control. Em- 
boldened, I come back for some quick- 
er runs, soon grabbing the front brake 
as well. The front and rear ABS cir- 
cuits telegraph their pulsing action 
through the chassis, but the brake 
controls retain their normal feel. 

I make passes at about 50 mph on 
wet and dry pavement. Harder brake 
applications yield the same result. 
Conclusion: It works. I didnt fall off. 
This is a major safety advance. The 
K100RS Special will be the first ABS- 
equipped BMW to be sold in the United 
States. The $11,000-- sport tourer 
reaches dealers early this summer: 
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rules _ 


BMW’s anti-lock-braking system for motorcy- 
cles has arrived. Teeth clenched, our man in the 
saddle found it really works—even on night- 


What’s unusual here? The pavement is 
covered with '4 in. of sand; the author 
is applying both brakes with a ven- 


Honda ponders ABS 


Not wanting to be completely upstaged by 
BMW AG, Honda Motor Co., Ltd., has an- 
nounced it may equip some of its motorcy- 
cles with an adaptation of the ABS system 
developed by Lucas Girling Ltd. in England 
[Jan. '84, Sept. '86]. Valuable operational ex- 
perience with this system has been gained 
during several years of testing by British po- 
lice forces that have installed it on BMW mo- 
torcycles. Honda's interest is doubtless related 
to the hydro-mechanical system's low cost 
compared with BMW's computer-driven ABS, 
though the Japanese company says it too is 
researching electronically controlled anti-lock. 

The Honda system's four-pound hydraulic 
units fit mostly inside the motorcycle's wheel 
hubs. A possible disadvantage of this arrange- 
ment: The bike's handling is degraded some- 
what because its unsprung weight is increased. 
The photo at right shows a rear-wheel instal- 
lation with extra brake lines visible running 
to the ABS unit. Unlike BMW's, the prototype 
Honda system is designed to provide a puls- 


geance; and he's upright and in con- 
trol of the motorcycle. Not even Evel 
Knievel can do this without ABS. 


ing sensation at the hand or foot controls when 
the ABS becomes active. 

Inside the hub is a small flywheel driven 
through gears by the motorcycle wheel, a hy- 
draulic pump, and a network of hydraulic pas- 
sages and valves. During impending lockup, 
when the wheel decelerates at an abnormally 
high rate, the internal flywheel activates a 
dump valve that releases brake hydraulic pres- 
sure in pulses until the wheel has recovered 
a safe rate of rotation. — David Scott 
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* Limited edition plate 
e 24K gold border 


Acclaimed artist Jim Deneen has 
created a stirring tribute to yesteryear s 
most famous passenger locomotive: 
the “4-6-2 American Pacific" His new 
limited edition plate, "Homeward 
Bound,” presents a remarkable portrait 
of this powerful steam engine as it 
comes upon the favorite spot of two 
fishermen. 

"Homeward Bound" is the first 
issue in an important collection of eight 
plates featuring Jim Deneen’s tributes to 
Classic American Trains. Limited to a 
total of 14 firing days, each plate will be 
enriched with a generous border of 
24K gold, and each will be hand- 
numbered on its reverse and accom- 
panied by a Certificate of Authenticity. 

As an owner of “Homeward 
Bound,” you will have the right — but 
no obligation — to acquire each issue 


in this series honoring the “Golden 
Age” of American railroading, in the 
sequence presented to you. 

No Risk Guarantee 


You may acquire “Homeward Bound” 
and every plate in the collection at 
absolutely no risk. The Hamilton Col- 
lection 100% Buy-Back Guarantee 
assures that you may return any plate in 
the collection for a full refund, within 
30 days of receipt. 

The edition is limited to a total of 
14 firing days, and all applications will 
be processed in order of receipt. So 
send in your application today! 


© 1988 Artaffects, Ltd. 


A presentation of Artaffects, Ltd. and The Hamilton Collection. 
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e Actual size: 
9 1/4" diameter 
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Respond by: July 30, 1988 


Limit: Two plates per collector 
Accept my application for “Homeward Bound.” I 
wish to purchase . (1 or 2) at $35.00 (plus 
$2.14 shipping and handling) each, payable in 2 
equal installments of ($18.57* for 1 or 
$37.14" for 2 plates). I prefer to pay my first by: 

O Check or money order enclosed. 

O Charge my: O Visa O MasterCard O American Express 
Acct. No. 
Exp. Date 


— — KLM2QEDA 
001857/003714 


Ms. / Mrs. / Mr. - 
Address 
City 


Se LL SS ap 

SOTE = o 
"FL residents add $1.12 and IL residents add $1.30 per plate pay- 
ment for tax. Allapplications must be signed and are subject to accep- 
tance. Allow 6-8 weeks from application date for shipment. Shipments 
made only to the U.5. and its territories. 


The Hamilton Collection 
9550 Regency Square Blvd., P.O. Box 44051 
Jacksonville, FL 32231 | 


Coming: 
CD recorder 


ied 


How does Tandy’s THOR work? 


Best guess? THOR uses a 
dye-polymer recording tech- 
nique, like one developed by 
Optical Data, Inc. Each of 
the disc’s two polymer lay- 
ers—an expansion and a re- 
tention layer—is sensitive to 
a particular wavelength of 
light. To record, one laser is 
absorbed by the expansion 
layer, causing a bump. To 
erase, the second laser heats 
the retention layer, which 
softens and lets the bump 
flatten out—almost. Because 
the bumps never go away 
completely, the number of 
erasures is limited. Tandy’s 
solution is to flip the layers 
or use different polymers 
to create pits, instead of 
bumps, that can be complete- 
ly removed. 


DRAWING BY BOB LANGE 
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COMPACT DISC DYE-POLYMER LAYERS 


TRACKING MOTOR—— 


PHOTODETECTOR 


LASER 1 (RECORD-PLAY) LASER 2 


By WILLIAM J. HAWKINS 
LES is THOR,” says Robert Mc- 


Clure, president of electronics 

for Tandy Corp. (Fort Worth, Tex- 
as). He holds up a shiny blue compact 
disc. "And I'd like you to hear it." In a 
moment the speakers within the large 
banquet room in a New York hotel 
sparkle with music. Clear, crisp sound 
—everything you'd expect from a CD. 
What's the purpose? "I recorded that 
music," says McClure. “THOR CDs 
work like audio tape. You can erase 
them and record something else as 
many times as you like.” 

All CDs contain music digitally as 
microscopic pits and bumps. As the 
disc spins, a laser light scans the sur- 
face; electronics within the player con- 
vert the data to sound. But unlike 
conventional CDs, THOR can be 
erased—its pits smoothed out, and 
new ones added to make a new record- 
ing. Result: A replica of the original 
audio material, which can be used in 
any CD player. How does it work? 

“We won't say yet because we're 
trying to license the technology to 
other manufacturers,” says Lynn Ha- 
ley, spokeswoman for Tandy. Compe- 
tition among makers for an erasable 
CD—and the estimated $100 million 
a year a successful company stands to 
gain—is awesome. While there is a 
variety of ways to make one [“Erasable 
Optical Discs," May '87], only an off- 
shoot of dye-polymer recording seems 
to fit (see drawing). 

But while present dye-polymer discs 
are compatible with today’s CD players, 
they are limited by the number of 
times they can be erased. Not so with 
THOR. “THOR has no recording re- 
strictions,” says Haley. The difference? 
“Our engineers call it a ‘secret sauce,’” 
she says, “and it’s what allows the disc 
to be erased completely.” 

The recipe could be a future feast 
to audio and computer connoisseurs. 
In about 18 months Tandy expects to 
offer a player-recorder for audio CD, 
and a read-write CD drive for com- 
puters. Each will cost about $500. 

A CD on the CD drive will hold up 
to 550 megabytes of data—equal to a 
whopping 15,000 floppy diskettes. Good- 
bye conventional hard-disk drives. 

What will THOR do to audio? “It 
will eradicate DATs [digital audio 
tapes],” says Haley. But in doing so, 
THOR could inherit some of DAT's 
troubles: Because THOR duplicates 
original material, record companies 
are sure to voice their concerns over 
pirating. But Tandy seems undaunted. 

“THOR is an extension of an estab- 
lished product,” says Chief Executive Of- 
ficer John Roach. “You can't stop a speed- 
ing train going down the track.” Gs] 
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AIR COMPRESSOR 


Sale Price. Deluxe air compressor. 
12-volt, 225-psi compressor with pres- 
sure gauge, EmN it: more. 
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51988 K mart* Corporation 


Sale Price. Wynn's power Sale Price Ea. Gumout car- Sale Price. Automotive weld- 


steering or disc/drum brake buretor cleaners. 13-0z.-net- er glue effectively bonds 
fluids. 12-fl.-oz. size. Save! wt. spray, 12-fl.-oz. liquid. many surfaces. 4'4-0z.* 
Receive A Mfr.'s $1 Mali-in Rebate With ‘Net wi. 


Purchase Of 2 - Details in Store 


Durkee Atwood Original |) 
Equipment Quality Belts At |" 
Everyday Low Prices! * 
Choose From V Belts Or 
Special Drive Belts For 
Many Cars And Light 
Trucks. High-cord 
Construction Designed 
For Less Vibration And 
Smoother Running. 


| Sale Price Ea. One Touch sili- 
cone gasket; 3.2-fl.-oz. tube. 
180 Or 195 Thermostats, Ea. 2.97 


*Price Before Mfr.'s $3 Mail-in Rebate - Details in Store 


Summertime Is Savings Time At K mart! 
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4.47 4.99 


Sale Price. Wash-N-Wax. At- Sale Price. Simoniz li Value Sale Price. Rain Dance car 
tach to garden hose for spray- Pak. 14-0z.-net-wt. paste wax, wax. Choose 14-oz.-net-wt. 
on, rinse-off ease. 32 fl. oz. 4-fl.-oz. STP vinyl protectant. paste or 16-fl.-oz. liquid. 


*Price Before Mtr.'s $2 Mail-in Rebate - Details In Store *Price Before Mtr.'s 52 Mail-in Rebate - Details In Store 


® PROTECTS 4 


BEAUTIFIES 
1.99 0c: 227. 
Ey YourChoice [y Ea. 
Sale Price Ea. Bleche-Wite* Sale Price. Armor All Protectant Sale Price. Wheel cleaner. 23- 
whitewall tire cleaner or Sili- for vinyl and leather. 16 fi. oz. fl.-oz. mag or wire wheel clean- 
cone Tire Shine**. 20-fl.-oz. Clean Start...... 1.97 er, 22-fl.-oz. Wheel Magic. 


*Price Before Mfr.'s $1 Mail-in Rebate - Detalis In Store *Price Before Mtr.'s $2 Mail-in Rebate - Details In Store 
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HOT WEATHER 


AUTO ACCESSORY 


On Sale June 29 Thru July 16 
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1.97 
Sale Price Ea. Sunshades in a wide selection of fun-to- Sale Price Ea. Mini fan for car, RV, van. 
display scenes and eye-catching color combinations. 6"12-V. Heavy-duty Car Fan . . Ea., 10.97 
Folding Sunshade WithSunGlassDesign ........ Ea., 1.77 


< 
TAn pap ana’ 7 ^ k TS 


A 


"didam 


31 ü 7 Poiyester fp 
| Wi Cotton 


Sale Price. Car cover. Medium size. 


Sale Price. 20"x10' roll of solar window film. Easy to 
apply, helps protect your car's interior from the sun. 


30"x5'-roll Solar WindowFllm .............. s... 497 
Mtr. may vary Not sold where prohibited by law 
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Sale Price Ea. Sun curtain designed to shade your car's Sale Price. Rain-X. "The invisible 

or van's interior from damaging sun rays. Roller style for windshield wiper' for improved vis- 
convenient installation. Great summertime savings! ibility and safety. 7-fl.-oz. bottle. 

Mfr. may vary | ECBCR <a m-- g 


Volvo tries 16 valves 
| Volvo Corp.'s 


| porates two counterrotating bal- 
| ance shafts. The engine is Vol- 


Automotive Newsfront 


By DAN McCOSH Detroit Editor with David Scott and Timothy O. Bakke 
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1989 740 GLE will 
feature a new 16-valve 2.3-liter 
four-cylinder engine that incor- 


vo's effort at a high-output 16- 
valve power plant (photo right). 
The engine produces 159 horse- 
power at 5,800 rpm, with maxi- 
mum torque 155 pound-feet. 
That performance nearly dupli- 
cates the output of Volvo's cur- 
rent 2.3-liter turbocharged four- 
cylinder engine. Both engines 
will be offered on the '89 models. 
The twin-balance-shaft system, 
mounted externally on the engine 
cylinder block, runs at twice 
crankshaft speed. It is designed to 
counterbalance the secondary inertia 
forces that plague four-cylinder en- 


gines. Similar balance shafts are used | 


by other engine manufacturers, in- 


cluding Mitsubishi Corp., Chrysler 


Corp., and Porsche AG, among others. 


PHOTO BY HIDDEN IMAGE 
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Marcedes Bing 5 aging SL two- seater 


will be replaced in a year by this sleek 


Volvo Corp.'s new 2.3-liter 16-valve 
four-cylinder engine (shown in phan- 
tom view) produces 159 hp at 5,800 rpm. 
The engine is smoothed by the use of 
two counterrotating balance shafts 
highlighted in gold. 


diste The new model features large 
plastic bumpers front and rear. 


Ford's Ghia Saguaro con- 
cept car is a combination 
van and utility vehicle. 
Featuring three rows of 
seating and four-wheel 
drive, it gains ground 
clearance mainly 
through the use of 
oversize tires and 
wheels. The Ghia Sa- 
guaro was conceived 
at Ford's design fa- 
cility in Turin, Italy. 
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Anti-noise noises 
The search for smoothness never stops, 
particularly when efforts to reduce 
weight lead to yet more noise 
and vibration problems. In 
his recent keynote address 
to the Society of Automotive 
Engineers' World Congress, 
the engineering director of 
Britains Lotus Cars Ltd., An- 
thony Rudd, predicted the ad- 
vent of “anti-noise technology” 
as one likely result of these 
efforts. 
Lotus engineers have been 
working on adapting the new technol- 
ogy of counterphase sound to cars. The 
theory is that sound waves that match 
the wave form but are in opposite 


| phase to a particular sound actually 


cancel the sound energy, working 


| something like an audio tug of war 


in which the balanced strain produces 
no movement. 

In a production car microphones 
would pick up unwanted sound fre- 
quencies, process them with an on- 
board computer, and then broadcast 
counterphase sound—supposedly elim- 


| inating the noise. 


Even though it may sound far- 
fetched, Lotus already has been work- 
ing on ultra-high-speed computers 
that will allow a hydraulic ram sup- 
porting a cars wheels to respond to 
onboard motion sensors, replacing con- 
ventional springs. Computer technol- 
ogy that is capable of responding to 
sound waves and generating anti-noise 
"sound" has already been demonstrat- 


ed as well. Ne 
Continued 
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The rounded next-generation VDO 
instrument panel combines analog and 
screen-display features. It is designed 
to be placed just above the steering col- 
umn for high visibility. The central dis- 
play eliminates the usual array of 
gauges and lights and is controlled by 


currently produced mainly in South 


| Africa and the Soviet Union, already 


the switches at the lower right. 


Dashing dashboard 


A new instrument-panel design (above) | 


by VDO in West Germany places a 
high-resolution liquid-crystal-dot-ma- 
trix panel between an analog speed- 
ometer and tachometer. The hybrid ap- 
proach combines the multi-function 
ability of the display screen with the 
| clarity of the analog gauges. The LCD 
module also can give driving instruc- 
tions from its navigation system. 


Lean burn revisited 


Lining a small spark-ignition pre- 
chamber with a catalyst has been pro- 


PHOTO BY HIDDEN IMAGE 


posed as a method of achieving igni- | 


tion at low fuel-air ratios in a paper 
at the annual Society of Automotive 
Engineers convention in Detroit. It's 
one of several research efforts aimed 
at reviving the long-dormant lean- 
burn-engine technology that faded 
with the gas shortage of the '70s. 
Lean-burn engines are again the 
focus of research, however, as Congress 
debates more stringent emissions con- 
trols. The reason was outlined in an- 
other SAE paper, which notes that 
with today's oxidation-reduction cat- 
alysts, the most direct way to reduce 
emissions is by increasing the load- 
ing of scarce rhodium. But rhodium, 


BMW's new Z 2 is a hardtop four-seat duced. The hatchback and large rear 


version of the Z 1 roadster being intro- 


PHOTO BY HIDDEN IMAGE 


new Infiniti luxury sedan shows a pro- 
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A sneak preview of Nissan Motor Co.'s - 


windows offer superb vision. 


totype disguised as a Ford. The car is 


expected to be powered by a 250-hp V8. 


is in short supply. The hope is that 
lean-burn engines will be able to op- | 
erate with simple oxidation catalysts, 
using more plentiful platinum as a 
base. 


Free-piston study 


Improved emissions also were cited in | 
a study conducted by General Motors 
Corp. research scientists of a free- 
piston engine. GM scientists presented | 
a mathematical model of the concept 
at the SAE convention, a design that | 
bounces a piston against compressed 
air in a closed cylinder. The piston in 
turn drives a hydraulic pump, and the 
hydraulic pressure could be used to 
power motors at each wheel. The prin- 
cipal advantage of the system would 
be the ability to store hydraulic pres- 
sure temporarily for short bursts of 
acceleration—allowing the engine to 
run most of the time at an optimum 
speed range. 

GM's study indicated that the over- 
all efficiency of the engine would be 
comparable, or even slightly inferior, 
to a conventional engine, but that it | 
could operate at improved emissions 
levels. 


Four seats for the Z 1 


Just as BMW AG's two-seat Z 1 road- 
ster goes on sale in Europe, a spy 
photographer has snapped a four-pass- 
enger version of the new sports car 
(see photo left). 

The Z 2 shares the composite con- 
struction of the Z 1, but the hard top 
adds considerable bulk to the car. If 
it gets into production, the Z 1 is ex- 
pected to share a new generation of 
four-valve six-cylinder power plants | 
being developed for BMW's new 5- 
Series sedans. 


Smart sensors 


Ford Motor Co. researchers are work- 
ing on adding limited computer logic 
to sensors, the devices that measure 
fuel-air ratios, throttle position, and 
other factors essential to modern com- 
puterized engine controls. The goal is 
improving the sensitivity and control 
of the devices. 


|| News brief 


Kawasaki Heavy Industries reportedly 
is working on a titanium alloy turbo- 
charger rotor. Its advantage: It offers 
the low weight of ceramics with great- 
er ease of manufacturing. E 
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Since our beginning in 1978, we've always 
been committed to high-performance radar 
warning. The results of that commitment are at 
the bottom of this page. 


Our strategy 

Our engineers never stop working on the 
challenge of radar warning. When they invent 
a better way, even if its only a minor detail, 
we rush that improvement into production. We 
don't wait for next year's model: We make a 
running change in our own factory in Cincinnati 
as soon as possible. 


Performance payoff 
This policy of running changes instead of 
model changes allows us to apply our energy 
where it does the most good: maintaining top- 
rated performance. We never waste our energy 
on new styling and funny features. 
The payoff for you: when you buy Escort 
or Passport, you know you're getting the latest 
science in radar warning. 


Check our references 
After ten years in the radar-warning busi- 
ness, we think our way works best. But don't 
take our word for it. 


i " 


Before you buy any radar detector, 
check its references 


Listen to the auto magazine experts. Below 
are their test ratings. And these are overall 
ratings, not just quotes taken out of context. 


We'll send proof 
Just call us toll-free (1-800-543-1608) 
and we'll send you the most recent tests, com- 
plete and unedited. Read for yourself exactly 
what the experts say. 


From us to you 

In addition to continuous improvements, 
we have another unique policy. We sell direct 
to you, not through stores. Because we can 
serve you better if we serve you personally. 

Call us toll-free with any questions. If you 
decide to buy, orders in by 5:00 pm eastern 
time go out the same day. We pay for UPS 
shipping. And overnight delivery by Federal Ex- 
press is only $10 extra. 


Guaranteed or else 
If you're not completely satisfied within 
30 days, return your purchase. We'll refund all 
your money, including return postage. There 
are no hidden charges. 
For radar warning you can count on, just 
call us toll-free. 
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Order Today | 
TOLL FREE 1-800-543-1608 


(Mon-Fri 8am-11pm, Sat-Sun 9:30-6 EST) 


PASSPORT 


RADAR-RECEIVER 
e RU NNNM 


PASSPORT $295 (ohio res. add $16.23 tax) 


1: 
RADAR WARNING RECEIVER 
[€ ÉÀÓ 


ESCORT $ 245 (Ohio res. add $13.48 tax) 


Cincinnati Microwave 

> Department 61678 
One Microwave Plaza 
Cincinnati, Ohio 45249-9502 


AREPUTATION FOR PERFORMANCE 


ESCORT AND PASSPORT ARE CONSISTENTLY RATED HIGHEST IN MAGAZINE TESTS 


1979 . 1982 


 . Car and 
- Driver 


BMW 
Roundel 


Car and Car and BMW BMW BMW 
Drivar Roundel Driver Roundel Roundal Roundel 


» 15 Escort » 1? Escort > 1? Escort > 1 Escort > 1? Escort b T Escort >i Passport © 15'Passport >i Passport © 15’ Escort 

m Bearfinder Whistler wf Fox Gul Gul Whistler » 2€ Escort [Escort not tested) > 280 Escort > 24! Passport 
Fuzzbuster For. Whistler = —. Whistler Bel Fox Whistler Cobra Bel Bel 

Radar Intercept Radar Intercept | MO Radio Shack | Uniden Whistler =| Snooper 

Fuzzbuster Radar Intercept zits Radio Shack Maxon Uniden 

Whistler i Bel Radio Shack Whistler 
Radio Shack | Whistler ‘Uniden Cobra 
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1987 
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Driver 


Popular 
Roundel Mechanics 


» 15’ Escort 


Double Nickel 
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Snooper For 
Sidewinder 
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Bearlinder Fox | | Fox Cobra 


Radar Sentry 
- 3] Super Eliminator 
- Whistler 
Phantom Radar Intercept Nhi Gul 
Radio Shack 


Pee PO Snooper 
TE X-Kaliber 


©1988 Cincinnati Microwave, Inc. 
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FORD RANGER. THE BEST-SELLING 
COMPACT TRUCK IN AMERICA. 


Its simple arithmetic. become so popular. 
Based on 1987 calendar Take the XLI. It's fun 
year manufacturers to drive wherever you 
reported retail deliver- want to drive it with 
ies, more people bought multiple-port electronic 
Ford Ranger than any — fuel-injected power. A 
other compact truck. big, roomy cab with a 
Why? Because Ford great-looking interior. 
gave people what they And if you need more 
wanted...more truck space, theres always 
for less money. the Ranger SuperCab. 

THE POPULAR XLT. 

This XLT special 
value package has 
really helped Ranger 


... RANGER 
GOES BEYOND VALUE. 
Value isn't the only 
reason why Ranger has 


become the best-selling 


these features if bought 


compact truck in separately.* 
America. It includes VALUE THAT TOYOTA 
extra features from top CAN'T MATCH. 


The box at the right 
compares Ranger XLT 
Regular Cab with the 


to bottom packaged at a 
sticker price well below 
the suggested price of 


TEA 
[ a 
mu! 


comparable Toyota 
Deluxe. Look how 
much more Ranger 
gives you—from EFI 
engine to big outlined- 
white letter (OW L) 
tires. And its sticker 
price still beats 
Toyota's** 

What's more, Ranger 
is backed by a 6/60 
warranty that Toyota 
doesn't match. Small 
wonder it's No. 1! 

6/60 WARRANTY. 
Covers powertrains 
for 6 years/60,000 miles 

and body- panel rust- 


COMPARISON 


BOTH RANGER AND TOYOTA 
INCLUDE: 

e Power Steering 

e Power Brakes 

e AM/FM Stereo Cassette 
e Sliding Rear Window 

e Color-Keyed Carpeting 

e Tinted Glass 


e Chrome Rear Step Bumper 


e Chrome Front Bumper 
e Deluxe Wheel Irim 
e Cloth Split Bench Seat 


| RANGER ADDS ALL THIS— 


AND STILL COSTS YOU LESS! 


e Multiple-Port EFI Engine 


« P215 OWL Tires 

e Tachometer 

e Interval Wipers 

e Halogen Headlamps 
e Light Group 


designed and built in 
North America. At 
Ford, “Quality is Job 1? 


*Ranger Package content may vary 
by state. 
**Based on manufacturers’ suggested 
retail prices of Ranger XLT (Special 
Value Package #864A) and compa- 
rably equipped Toyota Deluxe. Title 
and tax extra. 


through for 6 years/ 
100,000 miles. Restric- 
tions and deductible 
apply. See your dealer 
for a copy of this lim- 
ited warranty. 

.. BEST-BUILT 

AMERICAN TRUCKS 

7 YEARS RUNNING. 

based on an average 

of owner-reported prob- 
lems in a series of sur- 
veys of ’81-’87 models 


FORD RANGER 


BUILT FUN TOUGH 


Buckle up—together we can save lives. 


Electronics Newsfront 


By WILLIAM J. HAWKINS 


Dr. William B. Dress Jr. watches com- 
puter insects cope with pleasure and 


Smarter bugs 


“I call them adaptive synthetic insects | 


... bugs," says Dr. William B. Dress 
Jr. at Martin Marietta's Oakridge, 


Tenn., lab. “They know the difference | 


between pleasure and pain, and they 
must learn to live in their environ- 
ment, or they die.” 

Don't be squeamish. These tiny crea- 
tures are figments of a computer's 
imagination, stored as ever-changing 
| mathematical equations, and depicted 
| as cute little animated animals that 


scurry around a video screen search- | 
ing for icons of food. Their purpose in | 
life: to learn the right moves from | 


wrong ones, without human inter- 


vention. How are they doing? "I'm 
| Paravant's 4.5-Ib. computer has 512K 
| of memory and is PC compatible. 


amazed," says Dress. "They do things 
that are totally unexpected." 
All of today's computers work by fol- 


lowing the carefully planned steps in | 


their software. Every contingency —if 
the programmer knows what he's do- 
ing—has been thought of in advance 
so the computer will know what to do 
at all times. "That means the pro- 
grammer must know all the possibil- 


ities of a complex problem," says Dress. 


22 | POPULAR SCIENCE 


pain. With each new generation, the 


bugs get wiser about survival. 
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"That's a major limitation. If you cant 
program it, the computer can't do it." 

Dress's idea is to create software 
that uses humanlike intelligence to 
learn how to solve a problem. And his 


preliminary students are bugs. “Bugs | 


that move to the edges of the screen 


are punished,” says Dress. “Bugs that | 


find food are rewarded.” Of course 
Dress isn't talking about a trip to the 
Bahamas. “A good bug gets extra 
points,” he says. “A bad bug loses 
them.” 

When a bug loses too many points, 
or does something really stupid, like 
repeatedly hitting the screen edges or 
eating a screen icon of poison, the com- 


puter kills it off. "It's replaced with- 


another that I hope is smarter,” says 


Dress. The computer gives the new | 


bug a slightly different set of genes— 
new traits—so it might move faster, 
turn left instead of right, or remain 
perfectly still. Then, to survive, it 


| must obtain a score that’s equal to or 
| better than its predecessor’s. 


The result—after a few generations 
—is smarter bugs. How smart? "The 
first few bugs barely functioned, ig- 
noring the food and caring little about 
punishment," says Dress. But to his 
surprise, two days after starting the 


| program the bugs evolved to have the 


capability to walk backwards at a fast 
pace away from the edges, and even 
turn around to reach the food they lo- 
cated. "That was totally unexpected," 
Dress says. “I never programmed them 
to do those things." 

While Dress admits that a screenful 
of bugs has little to do with the real 
world, the creative creatures could be 
the basis of intelligent software of the 


| future—useful to such things as ro- 


bots that perform jobs by merely 
looking at the work to be done, and 
defensive missile systems that “evolve” 
to another tactic at super-fast speeds 


| if the first defense fails. 
| Computer news 


Its about the size of a book, yet the | 


Paravant RHC-88 (below) is a com- 
plete PC-compatible computer with 
512 kilobytes of memory, a 16-line 
40-character LCD screen, and serial 
and optical connectors for transferring 
data. The unit is designed for in-the- 
field work ranging from gathering 
data to automotive diagnostics. But 
dont let its small 9.4-by-6.4-inch size 
or low 4.5-pound weight fool you. At 
$3,995, it's priced like a full-size PC. 


From Paravant Computer Systems, | 


7800 Technology Dr., Melbourne, Fla. 
32904. 

Tandy Corp.'s 5000 MC uses IBM 
Corp.'s Micro Channel bus system or 
an AT-style bus and an 80386 micro- 

Continued 


Advertisement 


Save Gas, Save Engine with ‘POLY’ 


GUARANTEED LOWEST PRICE (SEE DETAILS BELOW) 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever to reach 
the market! 

WHAT IS POLY? "Poly" is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The "Consumers 
Digest" magazine (March/April 1982, 
p. 35) states "Slick 50 does reduce en- 
gine heat and ordinary wear, and our 
informal tests indicate that it will im- 
prove gas mileage by about two or 
three miles pergallon.... Slick50 does 
exactly what Petrolon claims it does." 
Researchers at a nationally respected 
research laboratory, after applying 
a powerful ultrasonic cleaning pro- 
cess to a Slick 50 treated engine part, 
were surprised at its permanence. They 
stated, “We actually expected the Petro- 
Lon Slick 50 TFE Resin coating to also 
be removed, but later found it was still 
there.” 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use showed 
almost zero engine wear! 

TUV. a German testing laboratory 
with credentials every bit as presti- 
gious as our Underwriters Laboratories, 
tested Slick 50 in 1986. They found 
substantial increases in both gas mile- 
age and horsepower. Their tests showed 
that these gains were due to a reduc- 
tion in friction. 

Atest doneat the San Diego State 
University revealed that, "Slick 50does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university." The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic of allisa 
torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
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vania and shown on television station 
WTVE. Three cars with between 75,000 
and 129,000 mileson them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for30 minutes, and leave it in the 
crankcase for 3,000 miles. Add two 
quarts for engines with oil capacities 
of seven quarts or more. 

Slick 50 gives a permanent coat- 
ingso you need to treat only once, not 
each time you change oil. Slick 50 is 
also excellent for turbocharged engines, 
aluminum block engines and rotary 
engines. 

WILL IT WORK WITHMOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction, 
Slick 50 does all of the following: it 
increases gas mileage. It increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 


in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gasis poorin lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear can delay 
costly overhauls which can in fact 
cost well over $1,000. Slick 50 elimi- 
nates the "lubrication starvation" that 
all cars experience when first started 
before the oil has a chance to circu- 
late. Up to 90% of the wear on a car can 
be caused by this lubrication starva- 
tion. You receive all of these benefits 
for less than the cost of two tanks 
of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc.), 2-Cycle Engine 
Treatment, Grease, Fuel Conditioner, 
and Fabric Protector. Free information 
is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick” for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-772-4797) 
orsendto: FORT MORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 

GUARANTEED LOWEST PRICE ! 
If at time of purchase you have seen 
Slick 50 advertised in a current maga- 
zine at a lower price, we will beat that 
price by $2.00 per quart. 


O I enclose $39.95-- $4.00 shipping & hand. 
L] 1 want 2 or more (free shipping & hand.) 


[] Check [] C.O.D. [] Visa/MC 
Card * SPIES — Exp. 
Name IM pce ue eee cec er eg tenore m 
IE is street address for U.P.S. delivery) 

City — : 

State Zip. 
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processor operating at 20 megahertz 
(no wait states) with two megabytes 
of memory. The high-speed heavy-duty 
unit starts at $4,999. 

Zenith Data Systems’ new $7,999 
battery-powered 80386 PC portable, 
called TurbosPort 386, uses a new 
double-layered super-twisted LCD dis- 
play with fluorescent backlighting. Re- 
sult: The display looks page white and 
is similar to a cathode-ray tube in 
performance. 

IBM's PS/2 computer can now use 


called ]| in a PC (catchy), and it's avail- 
able from Computer:applications (12813 


| Lindley Dr, Raleigh, N.C. 27614) for 


$150. I hope the instruction manual is 
clearer than these names. 


Unshakable camcorders 


The split image on the TV screen 
shows the difference. "The image on 
the right is from a standard cam- 
corder," says Gerald Calabrese, direc- 


THE NAME 


SAYS 


IT ALL. 


A name that says here's a tool drop forged of highest grade 
steel. Precision machined. Beautiful high polish finish. 
CHANNELLOCK BLUE:« plastic comfort grips. A name that 
assures you top quality in every detail. CHANNELLOCK. 


© 1988 CHANNELLOCK, INC. * Meadville, 
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PÀ 16335 * Send for free catalog 


Apple //e software. The program is | 


tor of marketing for Magnavox VCRs 
and camcorders. The video is obviously 
shot from a car while riding down a 
bumpy dirt road. The scene is so er- 
ratic I have trouble making it out. “On 
the left," continues Calabrese, “is the 
same scene from a second camera that 
was strapped side by side to the first." | 
This picture is almost perfectly steady, 
with only slow movements on some of 
the larger potholes. Why? The new 
camera contains an image-stabilizer 
system. The horizontal and vertical 


| positions of the CCD and lens are 


controlled by two motors. When the | 
built-in electronics and sensors detect 
movement in one direction—like up or 
down from bumps—the motors quickly 


| move the lens in the other direction to 
| compensate. Result: a steady picture de- 


spite the terrain. The Magnavox cam- 
era costs a whopping $2,400, but mak- 
ers seem to have faith that it will sell. 
Less than a week after the Magnavox 
demonstration, Panasonic showed a 
similar unit. 


Picture purrfect 


Vet bills. Sticky stuff on the kitchen 


| floor. Late-night walks. Flea soap. 


course. 


Flea collar. Fleas anyway. Ah, the joys 
of owning a pet. But now your fa- | 
vorite feline or peppy puppy is avail- 
able without the fuss. Creative Pro- 
gramming (30 E. 60th St., New York, 
N.Y. 10022) offers two $20 videocass- 
ettes— Video Dog and Video Cat—that 
you put in your VCR whenever the 
urge for companionship strikes. Give 
a command (in the correct order), 
and your video pet instantly obeys. 
How do you become attached to a vid- 
eotaped pet? Animal magnetism, of 


Train for Fastest Growing Job Skill in America 


Only NRI teaches you to service all computers 
as you build your own fully IBM- 
compatible microcomputer — - 


With more and more new applications | A hh 
being developed for every facet of WORT 
business, education, and personal 
computer use, the demand for trained 
computer service technicians surges 

forward. The Department of lau 
ranks computer service high on its list 
of top growth fields, with accelerated 
demand creating more than 30,000 new 
jobs within the next 10 years. 


Total systems training 


No computer stands alone. . 

it’s part of a total system. And 

if you want to learn to service and 
repair computers, you have to under- 
stand computer systems. Only NRI 
includes a powerful computer system 
"s part of Jour training, cen centered | Your NRI total 
around the new, fully IBM-compatible pne systems training includes all this: 


Sanyo 880 Series computer. Ti NRI Discovery Lab to design and modify circuits 
* Four-function digital multimeter with walk-you-through instruction 


You'll assemble the Sanyo’s “in “intel- on audio tape * Digital logic probe for visual M examination of computer 

gent keyboard, install the power sup- Pera ar ane kei rebote 
, monoch itor « BK ROM, 256K 
wheres s pac ee RAM © Bundled software including GW-BASIC, MS-DOS, WordStaggi 
install a powerful 20 mega- CalcStar * Reference manuals, schematics, and bite-sized les 

now you | 
byte hard disk drive—today s most- 
are peripheral—to vec in- of the most popular 
crease your computer's data storage software, including 
capacity while at the same time giving WordStar, CalcStar, 
you ngiting m data access. You 7 m and MS- 


NRI is the only technical 
school that trains you as 
^t you assemble a top-brand 
^W microcomputer. After 
| building your own logic 


get piece ence-building, real- epp pm probe, ds eria the 

world experience as you go on to | a” E "in " ke ID 

mente programming, onic dale, Send for 100-page we". 

and peripheral maintenance. free catalog — PEOR 
"" Send the postpaid BEES py checking al 

Noexperiencenecessary— | memoir By _ Epp 

NRI builds it in NRI's 100-page, full-color catalog, YAN uttimeter. 

Even if you've never had any previous — | with all the facts about at-home i ET goon to men 

training in electronics, you can succeed | Computer training. Read detailed T ed = | emak 

with NRI training. You'll start with | descriptions of each lesson, each QD. / a te andnew20 

the basics, then rapidly build on them experiment you perform. Seeeach | sss ci | megabyte hard 

to master such concepts as digital piece of hands-on equipment you'll 5 , disk drive. 

logic, microprocessor design, and work with and keep. And check 


You'll build and test | out NRI training in other high-tech 
advanced electronic cris usngthe | ‘els such as Robotics, Data Com 


MRI SCHOOLS 


exclusive NRI Discovery Lab®, | munications, TV/Audio/Video McGraw-Hill Continuing Education Center 
— digital ir te and | Servicing, and more. | vog Miss eris NW mn; 

ogic probe. Like your computer, If the card has been used, write to Wi " cuo qna 
they re all yours to keep as part of NRI Schools, 3939 Wisconsin Ave., E VYE TOU. STO 


IBM is a Registered Trademark of International Business 
Machines oration. 


your training. You even get some N.W., Washington, D.C. 20016 


You dont have to hock the family silver to ride in style: 1988 has seen V6 power, sporty 
handling, and luxury appointments bring new flair to the family car. This year has also seen 
two new badges enter the mid-range fray: Dodge Dynasty and Eagle Premier. It's a close call 


when these new cars go up against two intermediate standard-bearers. 
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Good looks and good performance 
don’t have to break the bank, as 


By DAN McCOSH 
Detroit Editor 


dictate your next car: a minimum 


L ife crowds in. Family and finances 
of five seats, preferably with four 
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these luxurious mid-priced inter- 
mediates show. Clockwise from 
rear: Olds Cutlass Ciera Interna- 
tional Series Coupe, Mercury Sable 
LS, the brand-new Dodge Dynasty 
LE, and Eagle Premier ES. ~- 


PHOTO BY GREG SHARKO 


LESS 


doors and a monthly payment in the 
range of your parents' mortgage. 

A formula for dullness? Maybe. But 
I found a surprising variety of engi- 
neering approaches taken within the 
confines of a 106-inch wheelbase when 
the PoPuLAR SCIENCE car-test team 
and I tried out four samples of the 
genre from Detroits Big Three. En- 
gines varied by about 30 percent in 
displacement, and weight ranged 
from 2,900 to 3,200 pounds. After a 
month of driving the quartet, I was 
convinced that modern technology 
means few compromises in perform- 
ance are needed today for room, com- 
fort, and even a little luxury in a 
family sedan. 

For the past decade General Motors 
Corp. and Ford Motor Co. have been 
leaders in the intermediate category, 
and they are represented in this test 


by the Oldsmobile Cutlass Ciera In- 


ternational Series Coupe and the Lin- 
coln-Mercury Sable LS. But this year 
Chrysler Corp. wades into the auto- 
motive mainstream with its new Eagle 
Premier and Dodge Dynasty models. 


The players 


The older of the two defenders, the 
Olds Ciera is a spiffed-up version of 
GM’s venerable A-car, the basic chas- 
sis also under the Pontiac 6000 and 
Chevrolet Celebrity. This war horse 
got an upgrade in the '88 model year 
with the addition of GM's 3800 V6, a 
slow-turning cast-iron 3.8-liter engine 
that provides more slow-speed boost 
than the 2.8-liter or the base 2.5-liter 
four-cylinder. The test car also fea- 
tured level-three suspension options 
—Oldsmobile's most aggressive setup. 

Ford likewise upgraded under the 
hood, from a three-liter V6 to a new 
3.8-liter 140-horsepower V6 in the 
Sable. Now in its third year, the Sable 
is credited with popularizing aerody- 
namic styling for Americans, as well 
as setting new handling standards for 
Ford. 

The first half of Chrysler's chal- 
lenge, the Eagle Premier ES, was in- 
herited when the company took over 
American Motors Corp. The Premier 
is a design that was originated by Re- 
nault; it is currently built in Canada. 
Premiers European origins are im- 
mediately apparent, including an 
aluminum three-liter V6 engine that 
powers several other European cars, 


including some Volvos and Peugeots. 

The basic chassis layout and suspen- 
sion pieces separate the Premier from 
the rest of the pack. Renault, which 
has been obstinate about favoring fore- 
and-aft engine placement in a mainly 
transverse world, continues that de- 
sign feature in the Premier. 

The front suspension is a conven- 
tional MacPherson-strut type, but 
the rear axle uses four torsion bars 
stretched across the rear of the car, 
with two acting as springs and two as 
sway bars. The setup offers neat pack- 
aging, enhanced by forward-angled 
gas-filled shocks that don't intrude 
into the rear luggage compartment. 

The rear torsion bars, combined 
with stiffer spring rates, tight shock 
valving, and a stiffer chassis, helped 
put the Premier near the top category 
forride and handling. It slipped through 
the high-speed lane change at 70 mph, 
just behind the Ciera, with its lev- 
el-three suspension (which features 
stiffer springs and shocks than stand- 
ard), and far exceeding our cutoff 
point. 

A quick trip through the pylons 
often means a ride like a grocery cart 
on the highway. Not so with the Pre- 
mier. The rear suspension design keeps 
the rear wheels planted solidly, al- 
though the axle tends to grumble a 
bit on rough surfaces. 

Tuning appeared to have more ef- 
fect on our handling results than basic 
design. The Olds and Dodge both use 
a twisting-beam rear axle that sup- 
ports the rear wheel with a flexible 
crossbeam and two trailing arms. It’s 
a system that lends itself to flat-track 
handling. But the Dynasty, designed 
with comfort in mind, achieves that 
luxury at the expense of slow steer- 
ing and a mushy ride. 

The Sable, with a fully independent 
rear end, was second softest in the 
front seat cushion, but maintained 
enough aplomb in the handling tests 
to score only behind the top two cars. 


Off-the-line performance 


The Premier’s 150-hp V6, produc- 
ing 171 pound-feet of torque, was suf- 
ficient to bring the car to second place 
in 0-to-60-mph acceleration, although 
nearly a second behind the 9.4-second 
time clipped off by the Ciera. The 
Sable clocked 10.6 and the Dynasty 
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11.1. These results tracked the calcu- 
lated weight per horsepower, which 
puts the Premier at 19.6 pounds, com- 
pared with the Ciera's 18.4, the Sa- 
ble's 22.8, and the Dynasty's 23.4. 

The Premier's aluminum-block V6 
is offered as a high-line option along 
with a German-built ZF transmission. 
The base engine is a 2.5-liter cast-iron 
four-cylinder engine, which produces 
111 hp and comes only with an elec- 
tronically controlled four-speed auto- 
matic transmission. 

The aluminum V6 we tested uses 
cast-iron sleeves in the cylinders and 
dual overhead cams. It utilizes a split- 
pin crankshaft to allow even firing, 
with its 90-degree angle between banks, 
multi-point fuel injection, and forged- 
steel crank. 

The ZF transmission coupled to the 
V6 is a standard hydraulic planetary- 
gear automatic, which quickly made 
me aware of an unusual shift pattern. 
Lifting the throttle at low speeds pro- 
vokes automatic downshifting, rather 
than responding after you accelerate. 
The sensation is not unlike down- 
shifting with a manual transmission. 
I found it a smooth way to travel 
through a corner, but some Chrysler 
engineers find the sensation discon- 
certing. The shift pattern may not last 
long in production cars. 


Different audiences 


There is a marketing theory that 
says if you are younger and richer, you 
prefer European-style cars; and if you 
are older and wiser, you like domes- 
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tics. Anyway, that's the sort of expla- 
nation you get when you ask why 
Chrysler is selling two sedans with 
similar dimensions that bridge a vast 
gulf in automotive character. 

Chrysler is more directly responsi- 
ble for the new Dodge Dynasty, which 
is the company's first effort at a full- 
size sedan in a decade. The new front- 
drive car is intended ultimately to 
displace the last rear-drivers in Chrys- 
ler's lineup. The Dynasty features an 
imported power plant, the optional 
Mitsubishi-built three-liter V6, which 
produces 136 hp and 168 lb.-ft. of 
torque, and which debuted last year 
in the Voyager/Caravan. Standard 
power is the venerable 2.5-liter Chrys- 
ler four-cylinder engine. 

The Dynasty LE also featured op- 
tional four-wheel anti-lock disc brakes, 
unique for Chrysler; but the basic 
chassis design is shared with most 
other Chrysler products. 


Platform problems 


Unfortunately, the Dynasty's aging 
platform is far less stiff than that of 
the Premier, and as a result, the ef- 
forts at a soft ride through slow spring 
rates and soft shocks are offset by har- 
monic echoes within the basic struc- 
ture ofthe car. The Dynasty was slowest 
through the high-speed lane, with no 
quirks except for lots of body roll. 

Although the car was also slowest 
in acceleration by nearly a second, the 
Mitsubishi V6 is a jewel of an engine. 
It is silky smooth and gives you the 
kind of torque that gets you across a 
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busy intersection without a pause. 

Like the Renault power plant, the 
Dynasty engine uses multi-point fuel 
injection and single overhead cams on 
each cylinder bank. The Japanese V6 
features a cast-iron block with an alu- 
minum head, however, in contrast to 
the Premiers European aluminum 
block. Torque ratings for the two en- 
gines are virtually identical at about 
170 lb.-ft.; but at 2,800 rpm the Dynas- 
ty V6 generates maximum twist some 
950 rpm slower than the Premier's. 

The Premier V6 is rated at 150 hp, 
14 more than that of the Dynasty 
V6— with the Premier's rating achieved 
at higher engine speed. Part of the dif- 
ference in power and speed between 
the two engines is the greater ease of 
installing free-breathing manifolds in 
the Premier's fore-and-aft engine com- 
partment. The effect of the difference 
between these fraternal twins is a 
slightly peakier mode of operation for 
the Premier and quicker overall en- 
gine performance. 

The Dynasty also features one of the 
first production multiplexing systems 
—a method of distributing signals 
from the central engine computer to 
various functions that should reduce 
diagnostic and repair costs. 


Surprising brakes 


My biggest shock with the Dynasty, 
however, came when we hit the brakes. 
We've had generally long stopping dis- 
tances from Chrysler products in the 
past, but this one clipped off one 136- 
foot stop that was close to the short- 
est we have ever recorded. The four- 
wheel disc brakes with anti-lock are 
nearly perfect—the kind of system 
that is limited only by the adhesion 
of the tires. 

The Premier likewise pulled down 
acceptable stops—150-footers—with 
ventilated front discs and rear drums 
that were easy to modulate. The Ciera's 
rear drum brakes exhibited some rear- 
wheel lock at 157 feet, but those stop- 
ping distances are still acceptable. Our 
first test Sable, however, was barely 
able to clear 200 feet, dragging one 
locked rear wheel like a dog with a 
thorn in its paw. 

A repaired proportioning valve cut 
the average stopping distance to 176 
feet. Regardless, even the repaired car 
had excessive servo action, exhibited 
as light pedal pressure and difficulty 
in modulating the brakes after lockup. 
POPULAR SCIENCE noted in its first 
test of the Taurus/Sable [April '86] 
that wethought the car needed more 
work on its brakes. We still do. 

When I took the car out for some 
roadwork, the Sable's precise steering, 
stability, and sure-footedness impressed 
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bility and customer satisfaction? 
Which means the Subaru 


Namely, the Subaru Wagon, an “On Demand" "" or full time four 
the #1 import wagonin America? wheel drive system for a greater 


You see, every Subaru Wagon measure of safety and traction. Wagon isn't just safe on = 
comes with road gripping front What’s more, Subaru has a the road, its safe down =% è 
wheel drive. Or the option of either proven record of reliability, dura- ^ the road. 


20th ANNIVERSARY 


SUBARU. 
We built our reputation by building a better car. 


"R.L: Polk and Company statistics, YTD December 1987. ' *J D. Power and Associates Customer Satistaction Index, 1981-1986 
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POPULAR SCIENCE TEST RESULTS 


TEST RESULTS 
Acceleration (sec.) 
0:230. MON aues 
0—60 mph . TE any 
Brake test, 60-0 mph 
Stopping distance (ft.) 0.0.00... 
Pedal pressure, cold (Ibs. ) 
(0.5-G stop) .. EAT 
Pedal pressure, hot (Ibs. ) 
(0.5-G stop) ..... i] dum 
| Handling test (mph) .........0.000000000..... 
Maneuverability test (mph) .............. 
Interior noise (dBA) 
At idle ........... 
At 60 mph 


EPA FUEL MILEAGE (mpg) 
Highway 
City 


106.0 106.0 

192.8 190.9 

| 70.0 70.8 | 6 
53.3 54.3 | 54.1 


V6 V6 | V6 
Dioni emet (cu. in./liters) . 180/2.97 232/3.8 231/3.8 
Compression ratio | Wes J: 9.3:1 9.0:1 8.5:1 
Induction .......... met hom unn [gi FI FI | Fl 
| Met horsepower @ rpm . sss | 1364 4,800 150 @ 5,000 140 © 3,800 | 150 @ 4,400 
Net torque (Ib.-ft.) @ rpm . reese a 168 @ 2,800 171 @ 3,750 215 @ 2,200 | 200 © 2,000 
| Transmission . Automatic Automatic 4-speed | Automatic 4-speed Automatic 4-speed 
Final drive Falli odore raptor | 2.78:1 2.66:1 3.193: 2.84:1 
Power, rack and | Power, rack and | Power, rack and 
! pinion pinion pinion 
Turn diameter (ft.) 35.95 38.10 38.10 | 
Front suspension y | MacPherson strut | Independent MacPherson strut 
| coil springs with coil springs | MacPherson strut | with coil springs 
lí. with coil springs 
.. | Trailing flex-arm, | Monotube gas Independent ^ | Trailing arm, twist 
| twistaxle withtrack | shocks withtorsion | MacPherson strut | axle with track bar 
| barandcoilsprings | bars with coil springs as 
Lee. Anti-lock, disc/disc | Power, disc/drum | Power, disc/drum | Power, disc/drum 
Curb weight (Ibs, ) i 2,918 3,195 2,938 
F/R weight distribution (%6) 64/3 | 64/36 64/36 66/34 
Fuel tank (gal.) | | 17 16 15.7 
Trunk volume (cu. ft.) sud I6. 16.4. 18.5 15.8 
| $14,079 $15, 138 $14,995. | 
$17. 051! $16,010* $18,234? $15,462 
Mar opii: (over $100): ! Luxury equipment package $2,800, anti-lock brakes $926, premium sound system $767, 3-liter V6 
A 


ic ae rag dapper rok ek Reto Ti rear. detroster pee tilt wheel $125, dou ony | 


| mice reduction — 


PS serviceability ratings 
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me, as they had in the past. Sable's 
MacPherson-strut front and indepen- 
dent rear suspension is nothing spe- 
cial, but Ford engineers have tuned 
and refined it to where it really works. 
The Ciera, on the other hand, had a 
tendency to weave over undulations, 
apparently the result of the steering 
gear moving independently from the 
frontsuspension.It'sa disturbing prob- 
lem in an otherwise well-mannered 
automobile. 


Tester's choice 


The Dynasty delivered the most com- 
fort in several respects, but a signifi- 
cant amount of noise boomed through 
from potholes. I was far more comfort- 
able with the stiffer Premier, which 
only gave you a thwack now and then, 
as Miss Campbell used to do when I 
fell asleep in English class. In terms 
of utility, though, the Dynasty came 
out on top, with a trunk big enough 
for a Thursday night poker game and 
room in the cockpit to wear a hat to a 
funeral. 

I had the most complaints from 
PoPULAR SCIENCE staffers about the 
Premier's interior detailing, which 
seemed to be playing “gotcha.” A light 
comes on to identify the headlights, 
for example, only after you turn the 
headlights on. The gearshift and turn 
signal are awkward, and the automat- 
ic light switch stays on long enough 
to prompt strangers to chase you down 
and tell you your lights are on. 

But even with these deficiencies and 
its smaller engine, which put it a dis- 
tant second to the Ciera in perfor- 
mance, I found the Premier one of the 
most pleasant of the group to drive, 
nearly the equal of the Sable. With 
its huge passenger area, it might have 
been my first choice save for the inte- 
rior bugs. 

The Oldsmobile bordered on a mus- 
cle car in performance. The new multi- 
point 3.8 liter has loads of torque, 
although it gets a bit wheezy at the 
top end—a characteristic it shares 
with the Sable and its new engine. 
Handling was solid and predictable, 
but I found the weaving on the high- 
way distracting. 

I left the group favoring the Sable 
as the best overall sedan in this class. 
The car is a fine combination of mod- 
ern interior and exterior design, solid 
handling, and adequate, if not spec- 
tacular, performance. 

But it's a close call. I had a sud- 
den flash that the ultimate sporty 
family sedan would have had the 
Sable's design, the Ciera's engine, the 
Dynasty's brakes, and the Premier's 


handling. 
What would Mary Shelley have done 
with that? 


Bump 
your crop 


Children, it seems, are not the only 
ones who need calcium to grow big 
and strong. So do plants. And their 
"milk" may be a concoction of natu- 
rally occurring plant waxes on a cal- 
cium salt. 

That's what's in Agro-Lizer, a foliar 


fertilizer (it's sprayed on leaves) that . 


increases yields for crops, including 
corn, soybeans, wheat, and rice, 20 to 
more than 50 percent. 

Agro-Lizer was developed by Dr. An- 
drew J. Welebir, president and re- 
search director of Bio-Gard Agronom- 
ics, who admittedly has come to the 
agricultural field indirectly. In 1978, 
while researching a way to mass-pro- 
duce another plant compound, triacon- 
tanol, to improve soaps for the John- 
son & Johnson Baby Products Co., he 
saw an article in Science magazine. 
The articles authors had used the 


same chemical as a fertilizer, but with | 


mixed success. Welebir was intrigued. 


Besides, he says, "Triacontanol didnt | 


do anything for shampoo." 

After solving triacontanol's problem 
as an inconsistent fertilizer, he was 
faced with another dilemma. To be 
used, the highly insoluble compound 
is mixed with acetone—as flammable 
as gasoline. “So I figured, Why not 
other plant compounds?" recalls Wele- 
bir. “I found others that were many 
times more potent," including those 
in Agro-Lizer. Agro-Lizer is added to 
water for use. And unlike other fer- 
tilizers, claims Welebir, “It wouldnt 
harm you to drink it, though I dont 
recommend that." 

Tests are continuing on the whys 
and hows of Agro-Lizer. "Somehow it 
seems to get the calcium through the 
leaves, helping plants grow better," 
says Welebir. "All plants respond. It's 
just a matter of finding out at what 
stage you should apply it." 

The U.S. Department of Agriculture, 
the University of Ohio, and others 
have confirmed Welebir's results. And 
a year's study at the Tidewater Agri- 
cultural Experiment Station in Suf- 
folk, Va., showed that, per acre, foliar 
application of four ounces of Agro- 
Lizer diluted in water generated the 
same peanut yields as adding 900 
pounds of gypsum to the soil. 

The chemicals in Agro-Lizer are 
available under the name Calcium-25 
for house and garden plants. A 0.2- 
ounce packet, which is diluted in one 
gallon of water, is $15. Bio-Gard Ag- 
ronomics, Box 4477, Falls Church, Va. 
22044.—Mariette DiChristina 


Open a bottle of Phillips 66 TropArtic Motor Oil, and . . 
you could win a vacation to Florida...or a brand new Chevy ;3 
Blazer... or thousands of other fabulous prizes! It's the all - 
new "Twist & Win" game, in specially marked classic ~~ 
gold bottles of TropArtic. The premium quality, 
all-season motor oil for maximum engine protection. 

And if all that winning isn't enough, now send 


for $3.60 back on a 12-quart case of TropArtic! Look 
Fours Or coupons wherever you buy motor oil, or 
i] your local Phillips 66 retailer. Rebate ends 


“aa November 30, 1988. Long live your car. 


No purchase necessary. Rules available ar participating retailers. Void where prohibited. &MCMLEXXXVIIT Phillips 66 Company 
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Robert Plant: Now And Zen * Heaven 
Knows, Tall Cool One, Ship Of Fools, 
Es Paranza 134392 


Emanuel Ax: Beethoven, Piano Concer- 

tos Nos. 3 & 4* Royal Philharmonic/Previn 
“Ax is a first-rate Beethoven player." 

—Gramophone RCA DIGITAL 154077 


Tina Turner: Break Every Rule * Two Peo- 
ple, Typical Male, Back re You Started, 
apitol DIGITAL 113333 


Harrison: Cloud Nine * Title song, 
| Got My Mind Set On You, more. Warner/ 
Dark Horse 174328 


The ry Enrico Caruso * Vesli la 
giubba, leste Aida, Cielo e mar, La donna 
e mobile, 17 more. RCA 134274 


Decade/Best Of Steely Dan * Rikki Don't 
Lose That Number, Reeling In The Years, 
Do It Again, 11 more. MCA 154135 


Slatkin Conducts Russian Showpieces 
Pictures At An Exhibition, Classical Sym- 
phony, more. RCA DIGITAL 154358 


Kenny Rogers: | Prefer The Moonlight 
Make No Mistake She's Mine (w/Ronnie Mil- 
sap), etc. RCA DIGITAL 162743 


Rod Stewart: Greatest Hits * Do Ya Think 
I'm Sexy?, Tonight's The Night, Maggie May 
Hot Legs, etc. Warner Bros. 133779 


The Sound Of Music * Julie Andrews in the 
original soundtrack! Do-Re-Mi, My Favorite 
Things, more. RCA 100046 


Starship: No Protection * It's Not Over ( Til 
It's Over), Nothings Gonna Stop Us Now, etc. 
Grunt 163827 


Cany omn * Making Love To You, 
ind Beneath y Wings. The Best Of 
tones. You're Nearer, etc. RCA 114787 


The Duke Ellington Orchestra: 


Digital Duke 163356 


Dire Straits: Brothers In Arms * Money For 
Nothing, etc. Warner Bros. DIGITAL 114734 


Pops in Space* John Williams & The Boston 
Pops. Music from Close Encounters, Super- 
man, Star Wars. others. 

Philips DIGITAL 105392 


La Bamba/Original Soundtrack * Los Lo- 
bos: Donna, La Bamba; more from Brian 
Setzer, Bo Diddley, others. 

Warner/Slash 120062 


Brahms, Symphony No. 1 * Vienna Phil- 
harmonic Orchestra/ Bernstein. l 
DG DIGITAL 125224 


Elvis Presley: The Sun CD * That's All 
Righi, Good Rockin' Tonight, Milkcow Blues 
Boogie, Mystery Train, etc. RCA 272289 


Kitaro: The Light Of The Spirit * Sun- 
dance, Mysterious Encounter, The Field, In 
The Beginning, etc. Geflen DIGITAL 164228 


Andrew Lloyd Webber, Variations; more 
Julian Lloyd Webber, cello, London Philhar- 
monic/Maazel. Philips DIGITAL 115473 


Lionel Richie: Can't Slow Down * All Night 
Long, Penny Lover, Running With The Nig i, 
Hello, etc. Motown 110767 


Tomita's Greatest Hits * Also sprach Zara- 
thustra, Bolero, Pachelbel Canon, Clair de 
lune, 10 more. RCA 253955 


Jimi Hendrix: Kiss The Sky * Purple Haze, 
All Along The Watchtower, Voodoo Child, 
Are You Experienced, etc. Reprise 161349 


Parton/Ronstadt/Harris: Trio * To Know 
Him Is To Love Him, Those Memorias Of 
You, etc. Warner Bros. 114804 


Phil Collins: No Jacket Required * Sus- 
sudio, One More Night, Don't Lose My 
Number, Take Home, Inside Out, etc 

Atlantic 120771 


The ultimate in sound. The 


Whitney Houston: Whitney 152854 


Fleetwood Mac: Tango In The Night * Big 
Love, Seven Wonders, Little Lies, title song. 
Mystified, etc. Warner Bros. 154048 


Kenny G: Duotones * Songbird, What 
Does It Take (To Win Your Love), etc. 


Arista 144343 
Rimsky-Korsakov, Scheherazade * Vienna 
Phil./Previn. Philips DIGITAL 115415 


Bon Jovi: Slippery When Wet * You Give 
Love A Bad Name, etc. Mercury 143465 


Tchaikovsky, 1812 Overture; Romeo & 
Juliet; Nutcracker Suite * Chicago Sym- 
phony Orchestra! Solti. 

London DIGITAL 125179 


Strike Up The Band- The Canadian Brass 
Plays George Gershwin * Title song, Porgy 
& Bess Suite, more. RCA DIGITAL 160640 


Crosby, Stills, Nash & Young: Greatest 
Hits (So Far) * Suite: Judy Blue Eyes, Teach 
Your Children, etc. Atlantic 130230 


Bach, Brandenburg Concertos Nos. 1-3 
The English Concert/Pinnock. Archiv 
DIGITAL 115541 


Madonna: You Can Dance * Spotlight, 
Physical Attraction, Where's The Party, Into 
The Groove, more. Sire 134536 


Dave Grusin: Cinemagic * Themes from 
Tootsie, Heaven Can Wait, On Golden Pond, 
Goonies, Three Days Of The Condor, etc. 

GRP DIGITAL 133316 


Steve Winwood: Chronicles * Higher 
Love, While You See A Chance, Valerie, at 
Love's Leavin’, more. Island 13450 


Jimmy Buffet: Songs You Know By Heart/ 

Greatest Hit(s) * Margaritaville, Come Mon- 

day | A Pirate Looks At Forty, etc. 
142157 


Dvorak, Symphony No. 9 (New World) 
Chicago Symphony Orchestra/Solti. "Su- 
perlatively good."—Gramophone 

London DIGITAL 115168 


Eric Clapton: Time Pieces (The Best Of) 
Layla, | Shot The Sheriff, After Midnight, 
Knockin’ On Heaven's Door, etc. 

Polydor 123385 


itzhak Periman: Mozart, Violin Concertos 
Nos. 3 & 5 * Vienna Philharmonic/ 
Levine. "Ravishing."-Gramophone 

DG DIGITAL 115146 


Whitesnake * Here | Go Again, Still Of The 
Night, Give Me All Your Love, Crying In The 
Rain, Bad Boys, more. Gefien 163629 


Galway & Yamashita: Italian Serenade 
Flute & guitar works by Paganini, Cimarosa, 
Giuliani and others. RCA DIGITAL 173824 


Boston: Third Stage * Amanda, Were 
Ready, Can'tcha Say (You Believe Me), Still 
In Love, Holly Ann, etc. MCA 173392 


Pops In Love * John Williams & The Boston 
Pops: Clair de lune, Gymnopédies Nos. 1 & 
2, Pachelbel Canon, more. 


Philips DIGITAL 125230 


Dirty Dancing/ 
Original Soundtrack 


182522 


U2: The Joshua Tree * With Or Without You, 
| Still Haven't Found What l'm Looking For, 
Red Hill Mining Town, etc. Island 15350 1 


Mozart, Syr Tens ardt ry te 
ter) * Chicago Orchestra led oy 
James Deine: RA DIG. DIGITAL 104810 


Genesis: Invisible Touch * Land Of Confu- 
sion, title song, etc. Atlantic 153740 


Van Cliburn: Rachmaninoft, Piano Con- 
certo No. 3; Prokofiev, Piano Concerto 
No. 3 * 73 minutes ol brilliant rd 
artistry! RCA 63651 


Heifetz: Bruch, Violin Concerto No. 1 & 
Scottish Fantasy; Vieuxtemps, Violin 
Concerto No. 5 * 65 minutes of pure 
perfection! RCA 144363 


The Who: The Who's Greatest Hits * My 
Generation, Pinball Wizard, Won't Get 
Fooled Again, more. MCA 164160 


Horowitz in Moscow 125264 


Huey Lewis & The News: Fore! * Hip To Be 
Square, Stuck With You, Jacob's Ladder, 
more. Chrysalis 154570 


Randy Travis: Always And Forever Bruce Hornsby & The Range: The Way It 
Forever And Ever Amen, Too Gone Too Is * Mandolin Rn. ttl hi, fore. 
Long, more. Warner Bros. 163917 RCA 163918 


Michael Feinstein: Remember/Irvin 
Berlin Songs * Alexanders Ragtime Ba 
Puttin On The Ritz, Change Partners, more. 
Elektra 153947 


Foreigner: Inside Information * Title song, 
Say You Will, Heart Turns To Stone, mora. 
Atlantic 143330 


The Judds: Heartland * Don' Be Cruel, 
Cow Cow Boogie, etc. RCA 160363 


Kingdom Come * Get It On, Loving You, 
What Love Can Be, more. Polydor 154082 


Toscanini: Beethoven, Symphonies Nos. 
1&3 (Eroica) * NBC Siniohany Orchestre. 

i — remastered, sonically brand new! 
John Cougar Mellencamp: R 154201 


Sweet Fire Of Love, Fallen Angel, Broken 
Arrow, more. Geffen 144460 


adis The Best Of The Band * The 
age TOE, The Shape l'm In, 
reek. Capitol 1 


Classic Old & Gold, Vol. 1* 20 hits! A Little 
Bit Of Soul, Hes So Fine, A Teenager In 
Love, Sweet Talkin' Guy, etc. Laurie 134627 


Wagner, Orchestral Highlights From 
Wagner's Ring * Vienna Philharmonic/ 
Solti. Ride Of The Valkynes, others. 

London DIGITAL 115426 On Gnbple 


Mr. Mister: Go On * Something Real (Inside 
Me/Inside You), The Border, Stand And De- 
liver, etc. RCA 144127 


The Beach Boys: Endless Summer 
California Girls, Help Me Rhonda, Surfer 


David Lee Roth: Skyscr * Just Like 
Girl, more. Capitol - PEN Paradise, Damn Good, Knucklebones, 
Led Zepplin IV (Runes) * Stairway To Stand Up, more. Warner Bros. 153674 


Heaven, Rock & Roll, Black Dog, Misty 
Mountain Hop, others. Atlantic 112014 


Heart: Bad Animals * Alone, Who Will You 
Run To, etc. Capitol 153552 


Strauss, Also sprach Zarathustra * Plus 
Der Rosenkavalier Waltzes, more. pes 
Symphony Orchestra/Reiner. ACA 163627 


Charlie Parker & Dizzy Gillespie: Bird & 
Diz * Leap Frog, My Melancholy Baby, 
Mohawk, Relaxin’ With Lee, etc. 

GAP DIGITAL 173413 


Pat Metheny Group: Still Lite (Talking) 
(It's Just) Talk, Last Train Home, Third Wind, 
more. Geflen 140079 


The Jackson 5: Greatest Hits + | Want You 
Back, ABC, I'll Be There, The Love You Save, 
Maybe Tomorrow, etc. Motown 153875 


U2: Under A Blood Red Sky * "Live" UZ! 
Sunday Bloody geliy Mem New Years Day, | 
Will Follow, Gloria, etc. Isla 153598 


Jazz CD Sampler * Over 67 minutes of jazz, 
with 15 classic T scrapping ones by Ella, Arm- 
strong, Basie, etc. PolyGram 173406 


The Glenn Miller Orchestra: In ue 
Digital Mood * In The Mood, Chatta | 
Choo-Choo, more. GRP DIGITAL 143 


Billy Ocean: Tear Down The Walls * Title 
song. Get Outta My Dreams Get Into M 
Car, more. Jive 16417 


Holst, The Planets/Dutoit 115448 
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d e n The Bubble, Diamonds On The TA : 1 
Soles Of Her Shoes, etc. Enjoy B CDs for the price of one. 
Warner Bros 172315 | 


Alabama: Greatest Hits * She And I, Why 
Lady Why, Feels So Right, etc. RCA 120247 
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“Say, Smokey—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Pricey oil filters 

I own two new Chrysler vehicles for 
which oil changes are due. Both use 
the same oil filter. I dont find my ve- 
hicles listed yet on the charts issued 
by the aftermarket oil-filter manufac- 


Repairs, seals or mends 
almost anything. A must 
around the home and shop! 
Nothing stronger or easier 
to use! 

Three Special Welder Products: 


Mends, repairs, fastens, seals— 


EEG S% d. 


* Plastic * Linoleum, carpet 

* Toys Gutters 

s Sneakers, e Weatherstripping 
shoes e Vinyl, rubber, etc. 

* Tiles © Wall paneling 

AUTOMOTIVE WELDER 


Attaches, insulates, tightens— 

* Heater hoses  * Mirrors, ornaments 

e Battery cables * Nuts & bolts 

* Dashboard * Car Upholstery Rips 
cracks e Trim 

* Tail lights * Wiring 


Welds, caulks, bonds, plugs— 


e Fitting leaks — * Leaders & gutters 
* Joints * Plastic tubing 

* Loose tiles e Drains 

è Cracked sinks + Bath tubs 

* Pipe fittings 


turers. When I called the dealer's parts 
counter, I thought the price for the 
fillers was outrageous. The dealer 
pointedly warned me that if I don't 
use MoPar filters, I risk "big engine 
troubles and big repair bills," because 
no other filters have special pressure- 
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relief valves for bypassing the filter if 
it clogs shut. What’s the truth about 
this? l've been hearing similar stories 
for years. 

L. W. Markel, Orange, Calif. 


For years, engines had a serious prob- 
lem where oil would drain out of the 
oil passages in the reciprocating parts 
after 6 to 12 hours of sitting unused. 


| Upon cold restart there would be no 


oil present in the passages for a few 
seconds, which created. wear problems. 


So the vehicle manufacturers designed | 


safety systems that would prevent lu- 
brication failure even when oil-filter 


maintenance was neglected. These en- | 


gineering changes made certain oil 
filters differ from each other in criti- 
cal ways. 


So until a reputable aftermarket | 


manufacturer offers a specific filter for 
your exact model of vehicle, I suggest 
you stick to the original-equipment 
filters, overpriced though they are. When 
in doubt on a question like this one, 
your owner's manual is always your 
best source of reliable information. 
Don't try to second-guess it. 


Sparks in the bearings 


In the February issue Thomas Polimus | 


complained of rusty wheel bearings in 
a 1983 Dodge Aries station wagon. I 


| believe his problem may be a loose or 


defective grounding strap. Chrysler 
Corp. has had this problem with its 
Horizons and other small cars. With 
a defective ground strap, the wheel 
bearings were arcing, with corrosion 


as the result. Getting a good ground | 


solves the problem. 
Robert A. Ward 
Cleveland Heights, Ohio 


Thanks for the helpful information. 


Mustang axle whines 


I own a 1965 Ford Mustang with a 
289-cubic-inch engine and automatic 
transmission. I bought this car in 1985 
in restored condition, so I am not sure 
ofthe actual mileage. Everything works 
fine, except that I get a whine in the 
rear axle at about 50 to 55 mph. If 
the ring gear and pinion are worn, as 
the experts claim, why is the whine 


| not present at all other speed ranges? 


Benny Wozniak 
Iron Mountain, Mich. 


Take your experts' word for it and have 
the ring gear and pinion replaced, 
along with the bearings and seals as 
required. When they become worn, these 
parts will whine under certain driv- 
ing loads, but not under others. The 
only way to get rid of the whine is 
to replace both parts as a matched 
set. Replacing or adjusting only one 
won't cure the problem. 


Oily air filter 

I have a 1978 Pontiac Phoenix with a 
231-cubic-inch V6 engine. At approx- 
imately 48,000 miles I began notic- 
ing oil in the air filter and filter hous- 
ing. Replacing the PCV valve and 
temperature sensor have failed to cure 


it. Now, at 57,000 miles, the problem | 
has gotten worse, and I am replacing 


oil-clogged air filters every 3,000 miles. 


Jason Virnig, Pierz, Minn. | 


Your problem is almost certainly the | 
crankcase-venting system. You may | 


have the wrong PCV valve installed 
(too big or too small), or the system 
may be plugged up. Check over the 
venting-system plumbing to make sure 
that it’s routed correctly and that noth- 
ing is missing. For this system to work 
properly it must provide the correct bal- 
ance between crankcase pressure and 
venting pressure. One other thing: An 
engine with piston rings in poor con- 
dition can develop serious blow-by when 
it’s run hard, resulting in oil venting 
that can't be controlled. 


| Permanent body roll 


In April 1987 I purchased a new 
Chrysler Le Baron. At approximately 
| 3,000 miles I noticed the car sagged at 
| the driver's side. In fact, it is about 
| one inch lower at the wheel hole than 
| at the opposite side. I have brought 
this to the dealer's attention and have 
been told it is only cosmetic and will 
not affect handling, performance, or 
| wheel alignment. 

| Lou Pratola, Rockaway, N.J. 


I don't agree. A one-inch drop at a 
wheel opening is serious. Have a dealer 
or a factory service representative check 


this as soon as possible—something is | 


bent, broken, or unhooked. 


Seat-belt reliability 


The seat belts on most automobiles fit 
loosely and can be pulled out for a con- 
siderable length by movement of the 
driver's body. As I understand it, these 
belts are supposed to be activated by 
the impact of a collision and would 


hold you in place. How can you be sure 
that the belts will indeed work and 
give you the protection needed? Does 
such a system ever deteriorate and be- 
come unworkable as the car becomes 
older? 

Clyde Alley, M.D., Nashville, Tenn. 


Good questions. A simple test to check 
a seat belt's inertial-reel locking mech- 
anism consists of giving the belt a 
sharp, quick tug. If the belt seizes up, 
you know the locking mechanism is 
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Results that come from a 


conditioning Furniture Refinisher 


that nourishes as it refinishes. 
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| The ordinary person: 
k Dave Bostic, Purchasing 
Agent. The extraordinary 
result: a miraculous 
makeover of this desk. 


© 1988 Thompson & Formby Inc 
The Formby's Workshop, Olive Peach; Mississippi 38654 
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functioning. As a rule, seat-belt mech- 
anisms work well, although it’s possi- 
ble that oxidation and rusting could 
impair their functioning if they get wet 
repeatedly. Belt mounting points can 
also be weakened by body rust, which 
makes it worthwhile to inspect them 
on older vehicles. 


Got a car problem? Send it to "Say, Smokey—,"’ POPULAR 

SciENCE, 380 Madison Ave., New York, N.Y. 10017. All let- | 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- | 
not reply to letters not selected for publication. 


_ “My desk was only 
| a step away from the 
" — Salvation Army.” 
t T Dave had given up 
until he discovered 


| Formby's" Conditioning Furniture | 
Refinisher. This innovation from the | 
Formby's Workshop contains pene- 
trating wood conditioners that help 
prevent drying and cracking. | 
“Formby’s dissolved the built-up | 
varnish, lacquer and shellac— 
revealing the wood's inner glow. 
And it conditioned my wood at the 
same time," continued Dave. 
Let Dave's triumph inspire you. 
Thanks to the 
| remarkable 
products that 
come from 
the Formby's 
Workshop—and 


number for 
expert advice— 
you can get EE 
extraordinary [| | 9999. | 
results. RS S 

Nothing works like things 
from The Workshop. 
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where rot and fungi protection are 


needed; home interiors are generally 


free of these risks.” 
Day also takes exception to Moran’s 


| comment, quoted in the same sidebar, 


that “the toxic chemicals [in CCA], 
which include arsenic, are heavy 
metals... Our tests show that they 
are too heavy to become part of the 
smoke.” 


The EPA states that treated wood | 


should not be burned in open fires or 
in stoves or fireplaces because the 
toxic chemicals may be produced in 
the smoke and ashes. 


CCA in the garden? 


Ive used wood ash in my vegetable 
garden for years, and now I'm 


con- 
cerned about the residue from treated 
wood in my garden. What effect will 
this have on my garden vegetables, 
and can I do anything to alleviate the 
situation? 

Joseph Chiappa, Boonton, N.J. 


How safe is CCA-treated wood when 
used for vegetable-garden borders and 


| access walks? If you shouldn't burn the 


wood, then how do you safely get rid 
of it? 
J. R. Marshall, Pittsburgh, Pa. 


EPA chemist Harold Day says that the 
level of soil contamination depends on 
how much CCA-containing ash was 
spread on the plot. Usually this should 
not be a problem for homeowners. He 
suggests that if reader Chiappa is con- 
cerned, he should send a sample of his 
garden soil to a testing lab (agricul- 
ture departments of land-grant colleges 
provide soil tests) and have it analyzed 
for arsenic, chromium, and copper. If 
the lab finds that they are within ac- 
ceptable levels, you should feel safe in 
continuing to garden in that area, he 


should not be burned." 
As for using CCA-treated wood for 


borders or walks, Day thinks danger | 


from such a use is unlikely. "Small 
quantities of treated. wood can be dis- 
posed of through ordinary trash col- 
lection," he advises. But you might 


| want to check with local authorities be- 


fore adding treated-wood scraps to 
your trash. 


Piping safety 

Your May article "Piping Light" 
brought to mind an advantage in us- 
ing this kind of lighting in larger 
buildings. This system would elimi- 
nate the need for miles and miles of 


| wiring, therefore lessening the fire 


Readers Talk Back [Continued from page 8] 


hazard as well as insurance costs. 
Dan Starnes, Hickory, N.C. 


Cold camcorders 


Based on your April article "Lights, 
Action, Great New Camcorders," I 
decided to buy a Panasonic PV-S150 


| camcorder. But in the specifications I 


noticed that it can be operated only 
between 32 and 104 degrees F. Be- 
cause I needed a camcorder for opera- 
tion in cold temperatures, I didnt 
purchase the unit. What is the rea- 
son for the high temperature limit? 
L. Ziverts, Dayton, Ohio 


Tom Edwards, assistant general man- 
ager of the VHS division at Panasonic, 
says the PV-S150 camcorder has sur- 
vived very cold temperatures. In fact 
a cameraman took it down the bob- 
sled and ski runs at the last Winter 
Olympics. But the company can't rec- | 


| ommend using the PV-S150 at below- 


freezing temperatures because moisture 
inside the camera could freeze moving 
parts. And videotape, like photography 
film, tends to become brittle at low tem- | 
peratures. In cold conditions protect 
your camcorder the way Antarctic ex- 
plorers do—use an external heater. 


Literary launch 


I read with interest the May “Sci- 
ence Newsfront" piece that describes 
NASA Jet Propulsion Laboratory en- 
gineer Ross M. Jones's proposal to use 
railguns to launch mini spacecraft. It 


| reminded me of a similar concept pro- 
| posed by Arthur C. Clarke in his novel 


Islands in the Sky. Clarke describes 
the Hipparchus launcher as“... an 
electromagnetic track about five miles | 
long, running east and west across the | 
crater Hipparchus [on the moon]... 


| [Which is used to] shoot up the con- 
advises. “But,” he adds, “treated wood | 


tainers [of fuel] into the same orbit.” 
This novel was first published in 1952. 
Once again Clarke has shown uncanny 
foresightedness. | 
Gene Kelly, Monroe, Ga. 


Spacey growth 


In regard to your April article "Super- 
conductivity," because crystalline 
structure growth is affected by grav- 
ity, it’s worth noting that the zero- 
gravity conditions of space would be 
an ideal environment for growing su- 
perconductor oxides. The materials 
would have much longer uniform 
crystal structure and could therefore 
operate as superconductors at even 
higher operating temperatures. 
John Scheldroup, Superior, Wis. 


Converting 
fo autofocus 


New Vivitar autofocus zooms are an 
f/3.5—4.8 to f/22 28—70 (on camera) and 
an f/4.5 to f/22 75—200. 


If you own a single-lens reflex cam- 
era that you cherish, but feel frus- 
trated because it lacks autofocusing, 
take heart. Vivitar Corp. has launched 
a new line of lenses that allows you 
to add autofocusing. Vivitar does this 
by putting the autofocus electronics 
in a pair of add-on zoom lenses that 
do not require any controls within the 
camera to focus automatically. The 
two lenses are 28—70mm ($338) and 
75—200mm ($398) zooms. Each offers 
two autofocus modes: single mode, in 
which the lens finds and locks in the 
point of sharpest focus; and continuous 
mode, which constantly tracks your 
subject. 

The new Vivitar lenses use Honey- 
well Corp's TCL Detector Module to 
accomplish autofocusing [“Autofocus 
Hocus-Pocus," March]. The module 
compares images formed by the light 
passing through the lens and mea- 
sures the displacement of different 
clusters of light to determine how far 
and in what direction the lens must 
be adjusted to bring the subject into 
sharp focus. 

Getting used to the new lenses takes 
time. Unlike built-in autofocus sys- 
tems that focus when you press lightly 


on the shutter release button, the fo- | 


cusing button for the Vivitar zooms 
is on the lens. However, the focus but- 
ton is located so that your thumb can 


naturally find it as you cradle the lens | 


to frame your shot. I found that fo- 
cusing is faster with these lenses than 
with a conventional manual-focus 
zoom. The resulting photos were satis- 
factory for snapshots, but might not 
satisfy a demanding professional. 
—Herb Shuldiner 
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Energy Q & 


By JAN F. KREIDER 


How are we doing? 


It has been nearly 15 years since the 


| first oil embargo triggered a substan- 


tial energy conservation effort in this 
country, and now it seems that those 
efforts have paid off. Scientific Amer- 


ican reports that since the oil em- 


bargo, the U.S. gross national prod- 
uct has grown 35 percent without any 
increase in energy consumption or de- 
crease in the quality of life. The rea- 
son: Energy-related tasks are simply 
performed more efficiently today. For 
example, though 15 billion square feet 
of floor space has been built, energy 
costs for buildings have decreased by 
$45 billion. This was accomplished 
through the use of improved building 
envelopes—for example, windows, 
wall insulation, and infiltration-con- 
trol systems—and more efficient light- 
ing and heating/cooling systems. 
New power-plant construction has 
been put on hold because most utili- 
ties now believe that it is cheaper to 


| improve end-user energy efficiency | 


than it is to build more generating ca- 
pacity. We have only begun to see the 
effects of energy conservation mea- 
sures initiated during the past 15 
years. As conservation technologies be- 
come still more widely adopted, sav- 
ings will grow even larger. 


Roof's solar benefit 


I just put a steel roof facing south on 
an A-frame structure. Without insu- 
lation, on mild fall days the interior 
benefits from solar heat radiating from 
the roofs inner surface to the interior 
space. When I insulate this effect will 
be lost. Could I use the following con- 
struction to capture the heat: steel 
roofing, horizontal furring, rafters, ply- 
wood between rafters, insulation, and 
ductwork? 

John P. Mueller, Greeley, Colo. 


Your approach will work well if aug- 
mented with a small fan that provides 
two cubic feet of air per minute per 
square foot of roof area. You will find 
that this system will temper the inte- 
rior on any mild sunny day; but on 
cold sunny days not much heat will 
be produced. For controls, just place a 
temperature sensor near the top of the 
"duct" formed by the plywood and set 
an air-conditioning thermostat (one 
that closes on a temperature rise, rather 


than on a drop) to turn on the fan at 
the desired temperature. If the building 
is heated by other means at night, in- 
clude a back-draft damper so that heat 


is not lost from the building through | 


reverse airflow through the duct. 


Solar-heated pool 


My father just bought a forced-air 
solar furnace. It works well in the win- | 


ter, but doesn't accomplish much dur- 
ing the summer. How could we connect 
it up to heat our pool in the summer? 

Ronald David, Mt. Clemens, Mich. 


It is relatively simple to do what you 
suggest. First put a set of bypass damp- 
ers in your ducts so that heated air 
doesn't enter your home in the sum- 
mer. Then introduce a length of duct 
with a large cross section and flow 


straighteners in the circulation ducts | 
outside of the house. Insert one or two | 


old car radiators into this section; these 


| will serve as heat exchangers between 


the air and your pool water, which will 
flow through the tubes of the radiators. 
The warmed water will flow back to 
the pool to offset heat losses. Control- 
ling the system depends on your col- 
lector. One simple approach would be 
to turn on the solar collector in the 
manual mode and then place a timer 
on the solar-collector fan and on the 


pool circulation pump. The only dis- | 


advantage with this approach is that | 


you will need to turn off the system 
manually when there is no sun. 


Publicity-shy solar collector 


about a solar collector called the 
Compound Parabolic Concentrator. Al- 
though this seemed to be the best of 
all the systems I’ve read about, I never 
saw another review of it. Did it work 
well in the field? 

Bill Eastman, Montclair, Calif. 


The CPC is one of the best solar col- 
lectors for heating water up to 300 de- 
grees F It was invented by physicist 
Roland Winston of the University of 


Chicago in the mid-’60s to boost weak 


optical signals in a nuclear-physics ex- 


periment. Solar applications were first | 
studied in 1974 and dozens of articles | 


have been written in the solar-energy 
literature on CPC (see "Concentrating 
Collectors," Oct. '76, Pergamon Press's 


| Several years ago I read an article | 


Solar Energy Journal, and American 
Society of Mechanical Engineers' Jour- 
nal of Solar Engineering for examples). 
Textbooks on the topic also discuss this 
interesting concept (see McGraw-Hill's 
Principles of Solar Engineering or Ox- 
ford University Press's Active Solar 
Collectors and their Applications). 
There are several U.S. companies that 
make CPC-based products, and. new 
applications are currently being re- 
searched, including photovoltaics and 
steam production. 


Fan of fans 


I am considering installing a Casa- 
blanca-type fan in my home to circu- 
late heat better in the winter. I hope 
that it will also allow a higher ther- 
mostat setting on the air conditioner 
during the summer. Is it reasonable 
to expect this from a ceiling fan? 
Edward May, Aloha, Ore. 


Ceiling fans are one of the most cost- 


effective ways to improve the operation | 


of home heating and cooling systems. 
In winter the fan causes warm air to 
move from the uninhabited ceiling to 
the floor where it actually heats peo- 


ple. There is a secondary benefit too: 


elimination of the overheated air near 
the ceiling, which causes excessive heat 
loss through the roof or ceiling. The 
benefit of fans during the cooling sea- 
son is that increased air motion en- 


hances comfort significantly. As you | 


suggest, the thermostat can be raised 


several degrees with no decrease in | 


comfort. 


Unbearable air 


In past columns readers have sug- | 


gested blowing air through long runs 
of underground piping for cooling. I 
tried this using four-inch piping. Al- 
though it cooled the air, after a month 
in the summer the smell became un- 
bearable. After I cleaned the pipe out, 
the smell returned within just a few 
weeks. Even though I sloped the pipes, 
aggressive molds seem to persist. An 
air-to-air heat exchanger might avoid 
the odor but would add to the cost. 
Horace E. Todd, PE. 
(address unknown) 


In certain parts of the country this un- 
derground air approach just isn't ap- 
propriate for the reasons you describe. 


In addition, this type of moist environ- | 
ment could produce more than just 
mold; the conditions are similar to 
those believed to cause Legionnaires’ 
disease. In some parts of the country 
there is also a problem with radon 
contamination. If the soil contains sig- 
nificant amounts of radon, it is inad- 
visable to provide a path for it into the 
interior of a building. 


Willing windmill 


| I have an old windmill that had been 


used to pump water. How can I adapt 


| it to produce electricity? 


Bryan L. Thomas, Lancaster, Pa. 


The answer to this question is too long 
to print here, but for parts sources and 
books on this matter I suggest you con- 
tact the American Wind Energy Asso- 
ciation (1017A King St., Alexandria, 
Va. 22314). 


Jan F. Kreider is a consulting engineer specializing in the 
design and economic analysis of energy-conservation systems. 
He is the author of several books on solar technology and a 
lecturer at the University of Colorado. Every other month he 
answers selected questions from readers about energy cen- 
servation or home heating and cooling. Send yours to Energy 
Questions, PoPuLAR Science, 380 Madison Ave., New York, 
N.Y. 10017. Queries can't be answered by mail. 
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autoparts store near you. 
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Buy a Jeep Corianche better equipped. - 
and loaded with GRU for less aoe. than | 


Ford ot Che rv: 


now only $7630 0r ee x 


Start with a great base price then add our most aah options in Super Option Discount Packages and 
pet more usd for less money. Similar savings are available for all two-wheel drive or four-wheel drive, 


ongbed or s 


ortbed models. So no matter which Comanche you choose, you'll save. And best of all, 


you ‘ll be investing i in an American legend: Jeep. For further information, call toll-free 1-800-JEEP-EAGLE. 


Super Option Super Option 


Super Option 


Discount Package Discount Package Discount Package 


2WD JP1 4WD JP1 


Save $1000" Save $1200 " 


* Pioneer Trim Package 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* AM/FM ET Stereo Radio 
* Tinted Glass 

* Sliding Rear Window 


* Pioneer Trim Package 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* AM/FM ET Stereo Radio 
* Tinted Glass 

* Sliding Rear Window 


nci on manufacturer's suggested retail price of 2WD Comanche SWB with JPI 
package Sgen to Ford K ger Custom and Chevy S-10 base pickups 
excluding taxes, title and destination charges. 
"Savings based on sticker price of package compared with 
options purchased separately. 
Jeep is a registered trademark of Jeep Corporation. 
Buckle up for safety. 


2WD JP2 
Save $1200" 


* 4.0 Litre Power-Tech 5ix, the most 
powerful engine in its class 

* Pioneer Trim Package 

* Power 5teering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* Gauge Group 

* Tilt Steering Wheel 

* AM/FM ET Stereo Cassette 

* Tinted Glass 

* Sliding Rear Window 
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Save $1200% 


* 4.0 Litre Power-Tech 5ix 
* Pioneer Trim Package 

* Power Steering 

* Intermittent Wipers 

* Dual Mirrors 

* Rear Step Bumper 

* Gauge Group 

* Tilt Steering Wheel 

* AM/FM ET Stereo Cassette 
* Tinted Glass 

* Sliding Rear Window 

* Conventional Spare Tire 
* Skid Plate Package 


Super 


Jeep 


Only in a Jeep. Comanche 


What's News 


Finally: Stealth! 


So we're finally going to get a look at 
a real stealth airplane. We're pleased 
that it will look pretty much the way 
we showed it on our September 1986 
cover. We've dug up a good many new 
details on the B-2, as you will find in 
the piece starting on the next page. 


Video ball and chain 


In March POPULAR SciENCE's cover 
showed the Mitsubishi VisiTel —a new 
low-cost videophone that transmits 
pictures on ordinary phone lines. So I 
was fascinated recently to spot the 
same piece of equipment in a photo- 
graph in The New York Times, espe- 
cially because the accompanying piece 
was about keeping jail crowding down 
in Anne Arundel County, Md. It told 
of a man who had been convicted of 
drunk driving for a third time. He 
was sentenced to two months of night- 
time house arrest and was also told 
not to drink. How do authorities make 
sure he is at home—and sober? Twice 
nightly, at random times, they call him 
on the videophone. He answers with 
his VisiTel. Not only can authorities 
see that he's home, they can also watch 
as he uses a hand-held breath ana- 
lyzer, which displays blood-alcohol 
levels in bright red numerals that can 
be read over the VisiTel. So far seven 
people under house arrest in the county 


| have been issued the units. For the | 


county it's cheaper than keeping some- 


one in jail. And the customers are rea- | 


sonably happy. One unidentified user 
complained that he was sometimes 
awakened at night by the call from the 
county. “I’m not happy about it,” he 
| said, “but it sure beats going to jail.” 


| Pedal-powered plunge 


The Da Vinci II finally got off the 
ground—maybe. The pedal-powered 
helicopter built by students at Califor- 
nia Polytechnic State University [May] 
quivered briefly as pilot Andres Eulate 
pedaled furiously and may —just may 
—have lost contact with Earth briefly. 
Nobody is sure. Then bicycle racer Ted 
Ito, fresh and burning to make history, 


| climbed into the pilot's seat. A few 
minutes later the 140-foot rotor blade | 


lay on the floor, smashed beyond repair. 
Scott Larwood, student director of 


| the project, says the problem was that 


Ito weighs 15 pounds less than Eulate. 
That apparently changed the helicop- 
ter's balance, so it pitched forward 
when ground-crew members let go. 
Now the team is evaluating whether 
to rebuild the single wing or change 
the design to a three-bladed rotor. 


Energy roundup 


| € More news on the coal front: A 
| decade ago, a way of burning coal called 


fluidized-bed combustion received con- 
siderable attention, most recently in 
this magazine in December 1981 
|^"Multi-fuel Combustor"]. In such a 
system coal and crushed limestone are 
mixed, then fed to a furnace in which 
they burn while suspended in a churn- 
ing mass on a column of air. As the 
coal burns, the limestone absorbs the 
sulfur dioxide it produces, ending or 
reducing the need for costly wet scrub- 
bers. Now two major fluidized-bed 
plants have come on line—a 110-mega- 
watt plant at Colorado Ute Electric 
Associations Nucla station and a 
130-megawatt installation at Northern 
state Power's Black Dog plant. The 
technology could later be useful 
in reducing acid rain and other air 
pollution. 

è The British have put another $15 
million into a long-range project to 
develop dry-hot-rock geothermal power. 
Engineers are investigating a site in 
Cornwall and hope to start building a 
plant in 1991 when preliminary en- 
gineering work has been completed. 


| They calculate that the site contains 


enough heat to generate between 750 


| and 3,000 terawatt-hours of energy, 


enough to supply power to southwest 
England for the foreseeable future. 


Better oil 


The Society of Automotive Engineers | 


has recommended that car owners start 
using a new type of engine oils, labeled 
SG. The new oils have been compounded 


to reduce engine wear. SG oils should 


improve performance and durability 
of car engines, the SAE says. They will 
soon be available, and you can tell when 
you're buying the new lubricant by 
checking the doughnut-shaped symbol 
on the can. What's different about SG 
oils? Tom McDonnell, chairman ofthe | 


| SAE fuels and lubricants division, says 


SG oils have significantly more disper- 
sants, detergents, oxidation inhibitors, 
and anti-wear agents. 


An Audi 12-banger? 


BMW has one [Feb.]; Daimler-Benz is 
developing one, as is Cadillac. Now 
the (unofficial) word is that Audi will 
have a 5.3-liter V12, or maybe a V10, 
in a limited edition, four-wheel-drive, | 
active-suspension, high-priced super | 
coupe. Audi won't confirm the rumor. 


Metric again? 

The count is down. Now only Burma 
and the United States still use English 
measure. Even England has scrapped 
this system. You may remember that 


| the Metric Conversion Act of 1975 set 


up the goal of slow conversion in the 
United States, and envisioned a slow 
fading away of feet, pounds, and quarts. 
What faded instead was the act. 

Now the Defense Department is go- 
ing to give metric another nudge. Any- 
one bidding on a defense contract must 
now use metric specifications. The 
reason: simple economics, says the 
Department. The move will end 
NATO’s expensive dual inventory sys- 
tem and make it easier for foreign 
companies to get involved in joint 
development programs. One Pentagon 
official recalling the distinct lack of 
enthusiasm with which the country 
received the general metrification 
attempt in the mid-70s quipped, "We're | 
not trying to change the way people | 
live—just the way they fight.” 
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FINALLY: 


By STEVEN ASHLEY and C. P. GILMORE 


Finally, after years of refusing to admit officially that it exists, the U.S. Air Force has an- 
nounced that the B-2 bomber—the long awaited stealth bomber— not only exists, but will 
make its first flight this fall. Aviation Week & Space Technology, which often publishes au- 
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The plane shown on the cover represents today’s best guess 


as to the appearance of the long-mysterious B-2. The ear- 


lier versions (above) were published in February 1983 and 
September 1986, and were based on the best information 
available then. The most striking feature shown in the newly 
released official version is the sawtooth trailing edge. The 
Air Force version (turn page) is thought by many experts 
to conceal critical elements. 
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thoritative information on military matters, goes further: 

...& senior Air Force official said there would be an 
official, public rollout ceremony for the B-2," the maga- 
zine reports. "The rollout ceremony, which will be followed 
by daylight taxi tests... is scheduled to take place about 
a month before the first flight. Although this official said 
the exact date has yet to be determined, other sources 
indicate that it will occur sometime in November." 

The Air Force has also released a drawing, reproduced 
with this article. It shows a boomerang-shape flying wing 
with a sawtooth trailing edge, no vertical stabilizers, and 
three pods on top of the wing. 
`” Stealth unmasked! It's been a long time coming. Rarely 
has a secret weapons program been the subject of so much 
conjecture. The stealth fighter—the F-19—thought to be 
operational for several years, is still in limbo. The Air 
Force has yet to admit that it exists. 

Into the information vacuum of recent years has fallen 
an enormous amount of speculation. Countless articles have 
been published, two of them in POPULAR SCIENCE. 

The official Air Force release makes it clear that much 
of the guesswork has been remarkably accurate. But it is 
perhaps more surprising for what it does not contain than 
for what it does. In addition, many experts think the paint- 
ing is deliberately misleading; that sensitive areas have 
been masked. 

In the following pages an attempt is made to fashion a 
portrait of the real stealth. The picture that emerges comes 
from a variety of sources. Among them: 

€ Facts that have surfaced in Congressional hearings. 
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Thinness is the most striking feature of the B-2. A small head-on cross section plays a vital role in reducing its radar 
image. The gold-toned windshield uses a coating technique used on the faceplates of astronauts’ helmets. 


e Statements made by political and military officials. 

e The informed opinions of a small body of unofficial 
experts who have followed stealth since its inception. 

e And perhaps most important, unclassified informa- 
tion in the technical literature that relates to the physics 
and aerodynamics of stealth aircraft. 

The job 

“Stealth is a philosophy, not a single technology,” says 
stealth watcher Bill Sweetman, whose 1986 book on the 
subject is perhaps the most complete public look at stealth 
to date. Stealth philosophy involves its contemplated role 
in national defense. Sen. John Glenn, former Marine 
fighter pilot and astronaut, and a strong supporter of the 
stealth program, wrote in 1982 in the journal Strategic 
Review: “Stealth is intended for a very specialized bomber 
mission, flight through Soviet airspace in a nuclear war. 
It cannot serve as a cruise-missile carrier nor would it be 
a cost-effective conventional bomber.’ 

The B-2, in other words, is designed for one purpose: 
Following a nuclear first strike by an enemy—after the 
beginning of nuclear war—it would penetrate unobserved 
into enemy territory to help deliver a crippling retalia- 
tory strike. In this way, according to the topsy-turvy rea- 
soning of the age of nuclear destruction, it will help prevent 
war, because no aggressor living under. the absolute cer- 
tainty of devastating retaliation would be foolhardy enough 
to launch the first attack. 

Would not missiles in submarines, undetectable beneath 
the sea, along with conventional bombing forces and í cruise 
missiles be able to assure retaliation? Yes, the reasoning 
goes, to some extent. Submarine- launched ballistic mis- 
siles and air-launched cruise missiles could be sprayed 
out in great numbers against military installations, power 
plants, cities, and other immobile targets of ee posi- 
tion. But a special role is reserved for the B-2. Stealth 
could penetrate unobserved to spot and destroy abide tar- 


Illustrations by Tony De La Vega 


gets, such as missile launchers on trains and armored 
columns. 

The plane designed to be nearly invisible faces a tough 
job. The Military Balance, a publication of the Interna- 
tional Institute for Strategic Studies in London, reported 
in 1983 that the Soviet Air Defense Force includes 10,000 
surface-to-air missile launchers on 1,400 fixed sites; 13,000 
launcher rails; 7,000 warning systems with ground-con- 
trolled interceptor sets, satellites, and electronic warfare 
systems; 2,500 interceptor aircraft; and 9,000 pieces of anti- 
aircraft artillery. Stealth must somehow get through the 
thousands of radar stations associated with this massive 
defense system—and do it unobserved. 

The Air Force's response to this formidable challenge: a 
plane that, while not totally invisible to radar, is extremely 
hard to detect. "We've never contended that stealthy means 
invisible,” General Lawrence Skantze, former head of the 
Air Force Systems Command and boss of the stealth ef- 
fort said in 1986. “It means difficult to detect—and more 
difficult to track.” 


The B-2 


The plane that has grown out of this decades-long ef- 
fort is like nothing that has gone before. Its closest rela- 
tive is the YB-49 flying wing of 40 years ago. On first 
seeing the Air Force drawing, an aide to the House Armed 
Services Committee exclaimed, “It looks like Batman's 
airplane!” 

The official release gives almost no details other than 
the projected fall first flight and the intent of the Air Force 
to buy 132 of the new bombers from Northrop at a cost of 
perhaps $50 billion ($36.6 billion in 1981 dollars)—a fact 
announced years ago. Many think the release is deliber- 
ately misleading in some particulars. While one former 
Northrop employee who had worked on the project told 
the Los Angeles Times that the shape as shown in the 


Continued 
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What the Air Force isn't saying—critical elements not shown 
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The official painting of the B-2 released by the Air Force 
(above) shows a boomerang-shaped structure with a saw- 
tooth trailing edge and three raised pods on the wing. Two 
are obviously for engines, the third is for crew and proba- 
bly weapons. No control surfaces are shown. Experts guess 
that in the absence of any vertical stabilizer, directional 
control (A) might be achieved with elevons on the wingtips. 
Spoilers raised on one wing and not the other might intro- 
duce drag on one side, thus initiating a turn. Flaps might 
be mounted in the most forward parts of the serrated trail- 
ing edge, because that would put them closest to the center 
of gravity, where they would have minimum effect on pitch. 
Engine mounting is critical (B). Air probably flows through 
the intakes on top of the wing through an S-duct to the 
engines. Thus the engine compressor—a strong potential 
source of radar echoes—is hidden from incoming radar sig- 
nals. A vaned diffuser flattens the exhaust jet into a thin, 
wide plume, making it harder to spot by satellite-borne heat 
sensors. À thin additional inlet called a boundary-layer gut- 
ter can be seen below each main inlet. These probably serve 
two purposes. First, a layer of turbulent air near the top 
surface of the wing can be bled off through this inlet, 
smoothing the flow into the engine. Second, the additional 
air is mixed with the jet exhaust, helping to cool it, further 
reducing the chance of IR detection. The leading and trail- 
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ing edges of the wing (C) are constructed to minimize radar 
reflection. First, they are covered with multilayered mate- 
rials that absorb radar signals. Second, the edges are con- 
structed of a series of thumb-size hexagonal honeycomb 
tubes. Each hexagon is filled with radar-absorbing mate- 
rial, increasing in density from the outermost edge to the in- 
nermost. An incoming radar signal first strikes and is partly 
absorbed by the multilayered covering. The rest goes into 
a hexagonal cell. As it penetrates, it continues to be pro- 
gressively absorbed. The remaining signal that strikes the 
angled surface at the rear is reflected in a zigzag pattern 
back through the cell, continuing to be absorbed along this 
even longer path. Such a technique might nearly eliminate 
radar reflection from the wing edges. “It’s a Roach Motel 
for radar waves," said one observer. "They check in, but 
they don't check out." Although it is not shown in the official 
Air Force version, some experts think the wing-top pods 
will be faceted rather than smoothly contoured (D). When 
a radar signal strikes a normal contoured surface of the 
kind found on most aircraft, a glint is transmitted back in 
almost any direction, making the target easy to see on radar. 
A faceted surface, on the other hand, tends to reflect sig- 
nals in directions slightly different from the direction from 
which they came, so they do not return to the originating 
radar. The surface, of course, would also be coated with 
radar-absorbent material to reduce reflections in any di- 
rection. One possible countermeasure that might be applied 
against a stealth aircraft is bistatic radar, in which the trans- 
mitter is at one location and the receiver at another (E). The 
signal transmitted by either ground or satellite transmitter 
can ricochet off the target and be received by a separate 
ground receiver. Another advantage of this arrangement: 
The listening ground station is passive; because it is radar-si- 
lent, its location cannot be determined by the attacking plane. 


in the official release. 
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picture was generally right, a defense-industry aircraft 
designer told the paper that "Many times when we put 
artist renderings together, we take a great deal of liberty 
in disguising things we feel are important technologically. 
And that's what they have done here." A Los Angeles air- 
craft executive pointed out that important features such 
as control surfaces had been left out, adding, “I wouldn't 
bet my grandmother's diamond ring on the accuracy of 
that picture." 

But informed guesses as to the actual plane's details 
can be made. Everyone agrees that the flying-wing shape 
is right. That first became reliable news in 1985 when 
Sen. Barry Goldwater, then chairman of the Senate 
Armed Services Committee, who had seen a full-scale 
mock-up of the plane, confirmed that it was a flying wing. 

The picture shows that the wings are swept back about 
30 degrees, which, as one expert points out, puts the 
wingtips far enough behind the center of gravity so that 
you could put effective control surfaces there— surfaces 
that would operate with moment arms similar to those 
you get by having a tail at the end of a boom. The pointy 
nose suggests that there is no dish-shape radar antenna. 
If the B-2 has a large radar antenna, it more likely is a 
phased-array radar, in which the antenna is made up not 
of a single dish, but numerous small elements that could 
be distributed along the wing. 

There is precedence as well. When the original B-1 was 
modified to its present version—the B-1B— its dish-shape 
antenna was replaced with a phased array, a modified ver- 
sion of the APG-66 radar developed for the F-16 and used 
in that fighter for terrain following and general naviga- 
tion. A yet more advanced version probably appears in the 
B-2. 

The most surprising omission: The drawing shows no 
control surfaces at all. Some experts guess that there are 
movable wing surfaces, probably placed as shown in the 
drawings that accompany this article. Some also specu- 


late that a technique called thrust vectoring— selectively 
increasing and decreasing thrust to various engines—could 
help in steering the plane. Or it could use reaction control 
—squirting jets of high-pressure air through nozzles to 
change the plane's attitude—a technique used in space- 
craft. It might even have wings with inner mechanisms 
that could actually change shape, with trailing edges bend- 
ing subtly up or down. This would avoid the radar reflec- 
tions that can be generated by gaps formed by regular 
hinged control surfaces. 

One expert speculated that the strange sawtooth trail- 
ing edge could accomplish two purposes. First, if flaps were 
mounted in the notches, those flaps would be quite far 
forward and near the plane's center of gravity. Thus they 
would not greatly affect attitude or pitch. Second, straight 
lines tend to reflect radar signals. By breaking the trail- 
ing edge up into many lines—no two of them parallel 
—radar reflections would be minimized. And finally, all 
agree that the plane undoubtedly uses fly-by-wire tech- 
niques. Like the famous wrong-way-wing X-29 [April '80] 
the flying wing is a fundamentally unstable design. There- 
fore a computer constantly monitors its actions, rapidly 
and continuously applying small corrections to keep it 
flying straight and level. 

"I would bet a nice cold beer that it has four engines," 
said an engineer at a competing aircraft company. The 
shape of the inlets supports this: The double-scoop design 
indicates that two pairs of side-by-side engines lurk in- 
side the wing. 

The drawing is vague about size. Some experts say the 
cockpit may be deliberately too large to disguise the true 
size of the plane. Reasons Bill Sweetman: He has heard 
that the plane has four GE F-101 turbofan engines—the 
same power plants used on the B-1B bomber. Each gener- 
ates 17,000 pounds of thrust, a total of 68,000 pounds. 
Assuming a standard 0.25 to 0.28 thrust-to-weight ratio 
for a large four-engine plane, the weight would fall into 
the 240,000- to 275,000-pound category with a wingspan 
of 130 to 140 feet. Others have predicted that it would be 
bigger and heavier. Various reports have guessed that speed 
would be about Mach 0.8—about the same as an airlin- 
er's, and range without refueling some 5,000 miles. 


An old idea 


The concept of undetectable planes goes back to 1912, 
when the U.S. Army built a heavily mufflered plane with 
a carefully camouflaged paint job. The magazine Aerial 
Age noted that the new development "opened up a won- 
derful field in aviation, making it possible for a biplane 
or monoplane to sail over cities unheralded and unseen." 

Stealth became compelling for military planners in 1973. 
The Arab-Israeli war broke out, and 40 U.S.-built planes 
were shot down by Soviet-built SA-6 radar-guided mis- 
siles, despite advanced electronic-warfare equipment that 
was supposed to protect them. Sweetman guesses that by 
1975 the Air Force had asked Lockheed's famous "skunk 
works" run by the legendary Kelly Johnson to produce a 
stealth aircraft, and that several flying versions—including 
the apparently now-operational, but not yet public, F-19— 
have since been flown. 

A short time later—probably in 1981—Northrop was 
tapped to develop what was called the ATB—for advanced 
technology bomber—which has since come to be called 
the stealth bomber and lately the B-2. Almost immedi- 
ately a battle broke out in Congress over whether the 
country could afford to develop the ATB and also keep 
developing the B-1—then already underway. 

With budget pressures building, the Carter administra- 
tion canceled the B-1 program, apparently hoping to leap- 

Continued 
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frog the next generation of manned bombers directly into 
the world of stealth. The Reagan administration later re- 
instated a revised B-1 program, now the B-1B. The B-1B, 
now going into operation, is scheduled to serve as a bridge 
to the time when the B-2 will be brought into operation— 
the 1990s. 


Engineering secrets of the plane radar can't see 


A daunting task—building an airliner-size flying struc- 
ture that even super-sensitive military radars can't find. 
First job: reduce what engineers call the RCS—radar cross 
section. The smaller the RCS, the smaller the echo re- 
turned from a radar signal of a given signal strength. 
A clue as to how this might be done appeared shortly 
after World War II, when radar had changed the rules of 
the military game. Engineers noticed that some planes 
returned far larger radar images than others of essen- 
tially the same size. “The problem is that an aircraft, or 
parts of it, can act like an antenna, reradiating radar sig- 
nals that strike it," said M. William Frasca, an expert in 
radar-absorbent materials. 

Some planes were better natural reradiators than oth- 
ers. In particular, experts pointed to the Russian TU-95 
Bear and the British Vulcan bomber. The TU-95, with 
huge eight-bladed propellers, a tall vertical stabilizer, and 
many sharp angles, returned a massive radar echo. The 
Vulcan, by contrast, was a wedge-shape flying wing with 
the engines buried inside and small vertical fins. At some 
angles it virtually disappeared from radar, and at no angle 
did it return an intense echo. 

Over the years engineers have come up with an ever 
clearer idea of why the Bear and Vulcan looked so differ- 
ent to radar—and how they could design a stealth air- 
craft to take advantage of these principles. For example, 
the spinning compressor blades of a turbo jet inlet send 
back radar echoes like a beacon. Sharp edges and abrupt 
angles tend to act like antennas. So do tall vertical sta- 
bilizers. “The more you make something into a smooth 
blob, the better off you are from a radar point of view,” 
says R. John Hansman, an aeronautical engineer from the 
Massachusetts Institute of Technology. 

But designers of all-out stealth aircraft are concerned 
with more than just the shape. The materials used in the 
structure are also selected to help with the job. Carbon 
fiber materials, for example, are made by embedding thin 
filaments of carbon in an epoxy resin. The resultant ma- 
terial is as strong as steel but does not reflect most radar 
waves well. Its carbon-based molecules tend to absorb mi- 
crowave energy, as food does in a microwave oven. One 
plane built largely of carbon fiber was the Lear Fan 
["Advanced-Design Lear Fan 2100," June '81| which had 
to carry two radar transponders. That's because if a sin- 
gle transponder failed, the plane was nearly invisible to 
radar. 

Some versions of such materials reportedly have been 
considered for the B-2, including a carbon-and-fiberglass 
composite developed for the Hound Dog missile and a black 
fiber-reinforced graphite skin. Lockheed’s stealth fighter 
is reported to be made of Fibaloy, glass fibers embedded in 
plastic, made by Dow Chemical. 

Special coatings also help suppress radar reflections. The 
SR-71, for example, is said to be painted with a radar- 
ablative paint. This does not absorb radiation, but rather 
conducts it over the surface of the structure, cooling off 
hot spots that may develop at edges, corners, and other 
such places. The substance used on the SR-71 is called 
“jron-ball” paint, apparently because it contains micro- 
scopic iron particles to increase conductivity. 

Radar absorbent paint isn’t a new idea. Adolf Hitler's 
Luftwaffe experimented (but not very successfully) with 


50 | POPULAR SCIENCE 


Aun 
BRA vere Aen n nq t 
ie e APR te i 
pc fee oma s Cy 3t 1 
Nes ae : M 


The B-2 and B-1B might be used together in a scenario 
such as this: The B-1B comes in at treetop level, becom- 
ing visible briefly as it rises above obstructions on its 
approach to the target. During its approach, it releases 
an intense barrage of radar jamming. With the ground 
radar operators thus distracted, the B-2 sneaks in at high 
altitude, a position from which it can detect mobile tar- 
gets, move in close, and destroy targets without being 
observed. 


paints to make airplanes invisible to radar in World War 
II. At the same time, German submarines had their 
snorkles painted with a similar substance to keep British 
radar from detecting them when they poked above the 
surface. 

Absorbent coverings first came to public notice in Janu- 
ary 1982, when the U.S. Embassy in Tokyo called the TDK 
company, a well-known manufacturer of electronic equip- 
ment, with a strange request. The Embassy wanted to 
buy one gallon of paint. So strange were the events sur- 
rounding the request that it took until August for Japan's 
Ministry of Trade and Industry to give an OK. 

The paint, it turned out, had been developed to stop 
leaks from microwave ovens. It contained ferrites—iron- 
containing compounds—and was apparently of interest to 
US. researchers who were trying to design radar-absorptive 
coatings for planes. Because Japan bans the export of 
defense-related technology, and the ferrite paint was ap- 
parently wanted for the stealth project, the Ministry took 
the matter under advisement. 

It turned out that another Japanese company — Nippon 
Electric Co. (NEC) had also developed a similar paint that 
had been used to coat towers and buildings in sensitive 
locations to eliminate TV ghosts and scattering of un- 
wanted radio waves. NEC had worked out a technique 
using two layers of the ferrite material separated by a 
dielectric—an insulator. Such an electronic sandwich, 
researchers found, could absorb much of the microwave 
energy striking it over a frequency range of 3.5 to 20 giga- 
hertz. And, most significantly, most military and commer- 
cial radars operate in the 10- to 30-gigahertz range. 

That didn't mean the ferrite coating was right for stealth 
aircraft, however. For one thing, it was too thick and heavy 
to work properly on aircraft. So work continued. 

About a year ago a researcher named Robert R. Birge 
of Syracuse University in New York announced the dis- 
covery of a new class of radar-absorbing materials called 
retinyl Schiff base salts. The salts were black, resembling 
graphite, said Birge, and could absorb 80 percent of the 


radar energy striking them. And most important, they 
were about one-tenth the weight of ferrites with similar 
properties. 

Shortly after the announcement, PoPULAR SCIENCE called 
Birge to make an appointment to learn about the new 
materials. In the brief time that had elapsed, his work 
had been classified and he was unable to discuss it. It is 
easy to guess why the matter was of such intense interest 
to stealth engineers, but just where the work stands—or 
whether retinyl Schiff base salts have found a place in 
present stealth technology—is unknown. 

While many details of engineering a plane nearly in- 
visible to radar will remain secret for decades, evidence 
of the effectiveness of such techniques is available. For 
example, the Air Force has said that the RCS of the B-52 
bomber, built with no thought to its radar image, is about 
100 square meters. (A pickup truck's, by the way, with so 
many large flat surfaces, straight, sharp edges, and cor- 
ners can be a phenomenal 200 square meters.) The origi- 
nal B-1—almost as big as a B-52—had an RCS of about 
10 square meters. The newer version—the B-1B—has an 
astonishing RCS of only one square meter. That was 
achieved by removing an electronics-warfare antenna 
strung along its spine (an antenna, unfortunately, that 
reflected radar signals efficiently), smoothing out the 
contours of the leading edges of the flight controls, modi- 
- fying the engine intake ducts, and installing a phased- 
array radar antenna with small electronically steerable 
elements in place of the dish-shaped antenna that had 
been used. 

Even compared with examples of such massive reduc- 
tions in RCS, the apparent effectiveness of the program 
on the B-2 is astonishing. Several years ago the journal 
Defense Electronics reported a statement made by an 
unidentified engineer said to be associated with the stealth 
project. "We're seeing radar cross sections of less than one- 
millionth of a square meter," he is reported to have said. 
"That's incredibly small for a huge airplane." He's right. 
Giving an airplane the size of a Boeing 757 a RCS of one 
square millimeter taxes credulity. 

Could such a plane be seen on radar? "Federal Aviation 
Administration systems at commercial airports can de- 
tect a plane whose RCS is two square meters at a range 


of a hundred and fifty miles,” said Thomas Amlie, a weap- . 


ons expert for the Air Force. An unconfirmed source esti- 
mates that a modern military radar might be able to detect 
a plane with an RCS of one square meter at a distance of 
230 miles. 

This information combined with B-2 cross-section esti- 
mates and physical law gives a stunning result. The phys- 
ical law states that the radar-detection range varies with 
the fourth root of the RCS. To put that another way, you 
must reduce RCS by a factor of 16 to reduce detection 
range by one-half. Applying this ratio, a plane with an 
RCS of one square millimeter—a millionth of a square 
meter—would be detectable by FAA radar at four miles. 
At B-2 speed, that’s about 20 seconds before it gets to the 
radar and probably long after it has released its bombs. 
The more-powerful military radar would give about 40 
seconds warning. 

Whether these numbers are accurate or not, a stealth 
aircraft would obviously have outstanding advantages. “You 
can see who's looking at you a hell of a long time before 
he sees you,” says stealth expert Sweetman. “That gives 
you time to spot where his radars are and work out an 
alternate track around him. You go through the gaps. And 
obviously the radar screen is full of gaps when the detec- 
tion range is down to one-tenth or one-hundredth of what 
it should have been.” 

[Continued on page 94] 


Complex interactions that arise between radar beams and 
aircraft bodies can be modeled by high-speed supercom- 
puters. The radar echo of each feature, including the can- 
opy, the inlets, and surface discontinuities (edges, corners, 
control surfaces) must be assessed from different angles 
and at different radar frequencies. The net echo from the 
scattered electric field depends on direct reflection, edge 
diffraction, multiple reflections, and creeping waves, which 
move along surfaces and emerge at the edges of radar shad- 
ows. In this way researchers can determine a design's 
stealthiness before a model is built and tested. Here Rock- 
well computer scientists have programmed a Cray super- 
computer to simulate a multifrequency pulse illuminating 
a 3-meter-long conductive airfoil from a transmitter posi- 
tioned 45? above the leading edge. Colors show electric-field 
intensities. Computer codes can then predict the strength 
of the wing's long-distance radar echo. A simplified inter- 
pretation of the images: The radar receiver first gets a re- 
turn from the leading edge (A). The pulse then travels across 
the wing (B) until it hits a raised flap (C), where the trailing 
edge deflects another radar echo back toward the receiver 
(D). A stealth wing would absorb much of the radiation or 
direct it away from the radar receiver. 
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TLPs are easier to maintain than other production sys- 
tems. Each tension leg is manufactured in one continu- 
ous piece, without any weak joint areas. "With a fixed plat- 
form you have hundreds of welded connections underwater 
that have to be inspected. Each one is probably inspected 
once every ten years," says Langewis. Conoco is now devel- 
oping an ultrasonic inspection tool that can be lowered into 
each of the TLP legs to check regularly for cracks. "If we 
find any cracks, we will take the leg off, bring it ashore, 
and repair it or install a new one," he says. But a missing 
leg will not cripple the TLP: “If we had one leg missing at 
each corner, the platform could survive any storm except 
a hurricane," says Langewis. . 

In 1984 Conoco engineers completed the first TLP, in 
the North Sea in 485 feet of water about 90 miles north- 
east of the Shetland Islands. The structure contains all 
drilling and production equipment along with accommo- 
dations for 240 workers. Sixteen steel tethers hold the 
platform in place. The cost of the project, which produces 
100,000 barrels of oil per day, was a hefty $1.3 billion. 

According to Langewis, depressed oil prices forced Con- 
oco engineers to streamline the original concept for the 
deeper Gulf of Mexico platform. The new platform will be 
about one-fourth the size of the North 
Sea TLP; it will house 40 people and 
produce 35,000 barrels of oil per day. 
Conoco cut the hull size from six col- 
umns to four, and 12 steel lines will 
moor it to the seabed. The biggest 
savings come from moving most of 
the production machinery (equipment 
used to separate oil from a mixture of 
oil, water, and gas) off the deck and 
onto a standard offshore platform in 
shallow waters 10 miles to the north. 
This lightens the load on the TLP. 
Two main pipelines, one for oil and 
one for natural gas, connect the TLP 
to its companion platform. Two other 
pipelines connect the fixed production 
platform to existing offshore gather- 
ing lines. With these changes, the 
price tag for the TLP project 1s cut to 
a more affordable $400 million. 

Although the tension-leg-platform 
concept has been around for over a 
decade, questions about its stability 
stalled commercial applications. All 
platforms in the Gulf of Mexico are 
supposed to withstand hurricane conditions of 70-foot waves 
and 100-mph winds. Fixed platforms stand up well to these 
conditions: “If you are standing on a fixed platform during 
a gale, the effect is the same as if you were standing at 
the top of the World Trade Center; it sways only a few feet," 
says Andrew Hunter, a marine systems manager of the 
Gulf of Mexico project. "But a TLP in the same hurricane 
will move laterally about ten percent of the water depth," 
he says. That means in 1,800 feet of water with a 70-foot 
wave, the Gulf TLP could move 180 feet off center. "The 
crest of the wave comes up almost all the way to the deck, 
passes through the structure, sending water and spray 
every which way, and then a big hollow spot follows. The 
water drops dramatically and the platform begins to re- 
turn to position," explains Hunter. 

After myriad tests, engineers found that this lateral mo- 
tion was less violent than expected. The platform move- 
ment occurs over a period of about 90 seconds. Also, 
hurricanes are infrequent: "About ninety-nine percent of 
the time the TLP won't move more than ten feet to either 
side," says Hunter. But perhaps the most practical test 
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of TLP stability also proved to be the most unexpected. 

When workers toured the new North Sea TLP they no- 
ticed that unlike Conoco’s North Sea fixed platform, their 
game room had no pool table. Apparently shooting pool 
helps alleviate the nautical cabin fever that plagues work- 
ers stranded at sea for weeks at a time. “The operating 
crew was miserable and ticked off about it,” says Hunter, 
“so even though we thought the platform would move too 
much, we put the table on board as a matter of defiance.” 
To everyone's surprise, the table held its own. “There are 
a couple of odd days when you have to time your stroke a 
little—because the balls will move slightly in violent 
weather,” he adds, “but ninety-nine percent of the time 
you can shoot a good game of pool.” 

Several tugboats will tow the completed Gulf platform 
to the field. Still others will drag the long steel legs out. 
Then two crane barges will hold the platform in position 
while the tension legs are stood on end and lowered to the 
foundation, guided by acoustic-positioning equipment. 
Water will be pumped into the the hollow hull columns 
to lower the platform in the water while ROVs latch the 
legs into position. Once in position, ballast water is pumped 
out, the platform rises, and tension is created in the legs. 

The ROV, a little two-armed subma- 
rine with a TV camera aimed out its 
front window, will be the workhorse 
for maintaining the deep-water plat- 
form. “The ROVs are running cables 
for us, they're turning valves, actuat- 
ing grippers, and doing all the work 
that a diver would have to do on the 
sea floor," says Hunter. The operator 
communicates with an ROV via a vi- 
deo screen and joy stick that controls 
the manipulator arm. Sealed electric 
motors power the local hydraulic sys- 
tems on the ROV, giving it 150 pounds 
of thrust. To combat drifting caused 
by underwater currents, each ROV is 
lowered in its own cage, or "kennel," 
that can be latched onto the founda- 
tion. When the kennel door opens, the 
ROV, which is safely attached to the 
cage by an umbilical cord, can swim 
out. 

In the future, as TLPs are employed 
in deeper fields, some structural 
changes will be necessary. For exam- 
ple, presently the tension legs are made 
from hollow steel pipe that's about two feet in diameter 
and a little less than an inch thick. “Up to about 2,300 feet 
that works fine," says Langewis. "At depths greater than 
that the pressure of the water becomes so high that it 
tends to flatten the pipes." Thickening the pipe wall ren- 
ders the legs so heavy the TLP has to be larger just to 
hold up the mooring lines. Instead, Conoco is experiment- 
ing with Kevlar aramid fiber, carbon graphite, and other 
high-strength plastic materials, binding them all together 
into a kind of ultra-strong and lightweight composite rope. 
These legs would be corrosion resistant and stretch resis- 
tant, increasing the stability of the platform. 

Conoco is also developing a less expensive concrete al- 
ternative to the steel TLP hull. In the planning stage is a 
second 1,150-foot-deep North Sea TLP that would be the 
largest single offshore development in Conoco's history. 
Although, says Langewis, TLPs aren't the platorm of choice 
for every offshore oil field, Exxon, Shell, and Amoco, among 
others, are leaning toward the design for some of their 
Gulf and North Sea fields. “We think we have our hands 
on a really cost-effective technology.” Gs) 


Microsponges are tiny porous particles that can absorb drugs, 
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insect repellents, sunscreens, or fragrances, for example— and 
release these substances gradually when the Microsponges 
are rubbed, subjected to a temperature change, or immersed 
in liquid. This capacity gives them a variety of applications. 


By JENNIFER HUME 


arly one morning in March 1984, 
research chemist Henry Won en- 
tered the tiny lab he had assem- 
bled in Montvale, Calif. Won, a scien- 
tist with Advanced Polymer Systems 
(APS) in Redwood City, Calif., had left 
an oily white liquid in a beaker over- 
night. To Won's delight the liquid had 
been transformed into a fine white 
powder. “It felt soft and dry,” he told 
me, “but this powder was fifty percent 
mineral oil.” 

The overnight reaction in Won's 
lab had produced a beaker of micro- 
scopic sponges, which APS calls Mi- 
crosponges. "With Microsponges we 
can control the delivery of substances 
that range from lubricants to vita- 
mins, pigments, and drugs," says Dr. 
Martin Katz, another APS scientist. 
APS dubbed this property of controlled 
delivery “Command Release" and set 


out to manufacture it for an after- 
shave lotion for Richardson-Vicks. 

But scaling the lab reaction into 
mass production proved difficult. Mi- 
crosponges are made by linking single 
molecules (monomers) to themselves 
and then to each other (see diagram). 
"There was many a night that I walked 
out of the lab and said to myself, "We're 
never going to be able to make this 
on a large scale, ” says Katz. 

Six APS scientists began with a 
one-liter batch and worked their way 
up to five gallons. Then when Micro- 
sponge production moved to the APS 
plant in Lafayette, La., engineers 
started making 100-gallon batches. 
The development stage was littered 
with false starts, says Katz. At one 
point the scientists were getting parti- 
cles that entrapped but didn't release. 

This fine tuning, which led to a pa- 
tent, required a precise blend of Mi- 
crosponge components. "We start with 


Dry white powder on finger is 50% min- 
eral oil absorbed into thousands of tiny 
Microsponges. A single sponge parti- 
cle, shown enlarged about 5,000 times 
in photo, has some 10 ft. of labyrin- 
thian pore length. Several skin-care 
products now use the sponges to retain 
moisture. To make sponges (diagram 
above), two different types of mono- 
mers—simple molecules—are linked to- 
gether into long chains (1). Then the 
monomer chains are cross-linked, form- 
ing polymers (2). Ladderlike strings of 
polymers then wrap into microspheres 
(3). Finally, numerous microspheres 
group into bunches to form a single 
Microsponge particle (4). 


a primordial soup of the materials 
being entrapped, such as mineral oil, 
monomers, other reactants, and cata- 
lysts,” Katz explains. Catalysts are 

(Continued on page 96 | 
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Surround yourself with sound, not 
speaker wires. Koss Corp.’s trans- 
mitter (inset) plugs into the head- 
phone jack of any amplifier or re- 
ceiver. It converts audio signals into 
an invisible beam of infrared light, 
which is received by sensors on the 
JCK/5000 Kordlesspeakers. 


ttached 


Stringing speaker wires is a nuisance and may clutter up your home with trails of tangled 
cords. These speakers need no wired connection to the audio source. They receive signals 
either by an infrared beam or through house wiring. 


| By DAWN STOVER 
Photos by Greg Sharko 


BM Then I picked up two small speak- 
ers, walked to my bedroom, and 
plugged one into an AC outlet. Sec- 
onds later, music—from my living 
room hi-fi—boomed from the 

| remote speakers. No 

mess. No fuss. 

b No wires. 


i slapped a record on the turntable. 


Forget si 
about ripping up 
carpets, drilling holes “ 
through walls, and stapling 
cables to baseboards and door frames. 
Made by Recoton Corp., the speakers 
I tried (see photo next page) don't need 
to be connected to an audio source. In- 
stead they receive signals via the elec- 
trical wiring in your home. 

These speakers arent the only wire- 
less units available. Universal Secu- 
rity Instruments has a monaural ver- 
sion. And using electronics developed 
for its cordless headphones, Koss Corp. 
makes speakers that receive signals 
from infrared light beams (photo left). 

While the idea of wireless sound 
has been around for some time, new 
engineering advances have recently 
made it possible to send high-quality 
audio without wires. The speakers are 
perfect for everything from backyard 
barbecues to surround sound in your 
living room. But I learned that, de- 
pending on how they're used, some 
work better than others. 

Simple wireless speakers, such as 
the $45 Hear 'N There system from 
Universal, are monaural and work 
similarly to a radio—but with your 
home's AC wiring as the antenna. 

Your hi-fi attaches to a box that 
plugs into an AC outlet. The box, act- 
ing as a tiny radio transmitter, sends 
the audio via the house wiring to the 


receiver that's built into the remote 
speaker. 

This type of speaker is a good inex- 
pensive answer for remote sound, par- 
ticularly for outdoor use where stereo 
is not necessary. But the system can 
have drawbacks, depending on how 
"noisy" your house is. 

Everything that's plugged into a 
houses AC line creates electrical noise. 
"It's a hostile environment," says Paul 
Perez, Recotons marketing director. 

The $250 Recoton Wireless 100 sys- 
tem tames that environment using cir- 
cuitry developed by Larry Schotz, a 

young engineer known for his 
low-noise FM-tuner de- 
signs. To cancel ran- 

dom noise, 

Schotz 


designed M 

a selective re- im 

ceiver for the speaker. | 

The receiver automatically re- 
jects signals that aren't transmitted 
at the proper frequency and ampli- 
tude, or ones that are intermittent. 

But that didn't solve everything. 
Schotz still had to figure out how to 
transmit a stereo signal. The trans- 
mitter had to be able to take audio 
signals from the headphone or output 
jacks of an amplifier and translate 
them into £wo electrical signals that 
could be sent on one antenna—the 
wiring. How did he do it? He designed 
a system that transmits two discrete 
frequencies. 

"Its like having two FM stations: 
one for the right channel and one for 
the left. And they're both going simul- 
taneously" explains Schotz. Two re- 
ceivers, a right channel and a left, act 
like mini-tuners permanently tuned 
to the two stations. 

Recoton put the receivers for both 
frequencies in one master speaker, 
which plugs into an AC outlet. A wire 
connects the lighter slave speaker to 
the master. 

All that makes the speakers easy 


to install. And because they've got a 
built-in amplifier, you can even con- 
nect them directly to a portable cas- 
sette or compact-disc player. 

The speakers are relatively small 
and aren't intended to be the primary 
loudspeakers in vour hi-fi system, says 
Perez. But they work well as the rear 
speakers in a surround-sound system 
or as a secondary pair of speakers in 
another room. It's easy to add more 
speakers to the system—just plug 
them in and turn them on. 

The Recoton system also lets you lis- 
ten to two audio sources at once—if 
you play with the cable connections. I 
attached the transmitter to a pair of 
line output jacks on my hi-fi and 
pushed the tape monitor button to 
hear a cassette on my primary speak- 
ers. Then, with the hi-fis input selec- 

tor on TUNER, I could listen to a 
radio program in the next 

room at the same 

time. It's not a 

normal sit- 


uation, 
but it could 
be useful at times. 

According to the independent 
laboratory that tested the 10-watt 
speakers, their frequency response was 
virtually flat from 20 to 15,000 hertz. 
They have a signal-to-noise ratio of | 
more than 80 decibels and less than 
0.5 percent distortion, Perez says. | 
"It's so quiet it will sound as if it's | 
turned off between cuts on a compact | 
disc," he says. I tested his claim. Re- | 
sult: I had to strain to hear any hiss. 

The $350 Koss system consists of a 
pair of JCK/5000 Kordlesspeakers, an 
infrared transmitter, and AC power 
adapters. The system works somewhat 
like the company’s cordless head- 
phones: The transmitter, which plugs 
into the hi-fi's headphone jack, takes 
audio signals and converts them into 
a beam of infrared light. 

Like the Recoton transmitter, the 
Koss unit sends the stereo signal on 

Continued 
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two discrete carrier frequencies—95 
kilohertz for the left channel and 250 
for the right. It works by frequency 
modulation— varying the frequency of 
the two carrier waves to convey the 
audio information. “The FM signals, 
in turn, modulate infrared light com- 
ing from a string of light-emitting di- 
odes," says Allan Mlodzikowski, an 
electrical acoustical engineer at Koss. 
At the receiver the process is reversed, 
and a set of photodiodes generates 
electrical signals that are varied by 
the infrared radiation. 

Each speaker has its own receiver 
circuitry, which filters out the carrier 
frequency for the other channel, says 
Mlodzikowski. And the 
speakers have their own on- 
off switches and volume and 
tone controls. 

The transmitter is 
designed to produce a 
signal that covers an 
average-size room— 
about 250 square feet. 
Transmission between 
the transmitter and 
the blue infrared de- 
tectors on the speakers is 
by line of sight. 

Walking between the 
transmitter and a speak- 
er doesnt seem to ruin 
the sound, though. Be- 
cause the infrared beam 
is bouncing around the 
room, reflected light usually 
fills in the shadows, espe- 
cially if the transmitter is 
placed high off the floor. If 
the light is fully blocked, 
the speaker's amplifier is 
automatically muted. “That 
way it wont try picking up 
a signal that's so low you 
would get nothing but hiss," 
says Mlodzikowski. 

Koss rates the speakers 
as having a frequency re- 
sponse of 40 to 20,000 hertz, 
with less than 1.5 percent 
distortion. Mlodzikowski 
says the speakers' signal-to- 
noise ratio is between 50 and 60 deci- 
bels. That's fine for records, but you'll 
hear some noise with compact discs. 
"It's not like being wired directly to a 
speaker," he admits. 

Like the Recotons, the Koss units 
—with a maximum amplifier output 
of seven watts per channel—are usu- 
ally used as supplementary speakers. 

Unfortunately, neither system is 
truly wireless. The Koss speakers are 
battery-operated, but each one con- 
sumes eight alkaline cells in 48 hours. 
You'd be foolish not to use the AC 
adapters for the transmitter and 
speakers. This means finding three 
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outlets for the bulky plug-in units. If 
you live in an older building, like 
mine, with few outlets, you'll find 
yourself stringing extension cords 
all over the room instead of speaker 
wires. 

The Recoton system isnt wireless ei- 
ther. Although it requires only two 
electrical outlets, its speakers must be 
connected with the jumper wire. I set 
up a pair on opposite sides of a door 
and had to route the wire around the 
door frame. Sound familiar? 

The speakers presented a few new 
problems too. The Koss speakers not 
only must stay in the same room as 
the transmitter, they must also be kept 
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Recoton’s (left) and Universal Security Instruments’ remote 
speakers plug into AC outlets. A transmitter connected to 
the audio source and another outlet sends signals through 
the house wiring. In the Recoton system receivers housed 
in one speaker decode signals; a patch cord relays infor- 
mation to the second speaker. Universal’s system has just 
one monaural speaker-receiver. 


away from infrared light sources, such 
as a fireplace. Sunshine streaming in 
the windows can play a disagreeable 
tune. 

The Recoton transmitter can be in- 
stalled anywhere along the electrical 
path, and the signal will travel to 
other rooms. It can even reach between 
houses that aren't separated by a pow- 
er transformer. I took the speakers up 
two flights and down a long hall to 
my neighbor's apartment. When I 
plugged them in, I could hear the re- 
cording that was playing in my own 
apartment. The speakers did pick up 
some noise along the way— possibly 


from light dimmers, wireless inter- 
coms, or personal computers that ra- 
diate their own signals. Noise filters 
on the line will also degrade the sound 
by weakening the stereo signals. For- 
tunately, most appliances don't seem 
to bother the Recoton system. 
Wireless systems are beginning to 
show up in quantity, and AC line car- 
rier and infrared technologies may 
soon find their way into larger speak- 
ers. "The limiting factor is the speak- 
ers driver, not the technology," 
claims Schotz. "If you were able to 
hook up the [Recoton] system to 
large stereo speakers, it would sound 
as if they were directly connected to 
your amp." Recoton in- 
tends to sell transmit- 
ter-and-receiver pack- 
ages that can be used 
with powered speakers 
made by other manu- 
facturers. The company 
also plans products that 
will transmit additional 
channels (up to five) on 
an AC line. 
One three-channel prod- 
uct scheduled for Christ- 
mas delivery will use the 
same speakers as Recoton's 
two-channel system, but 
an infrared "eye" will be 
built into the powered 
speaker. It receives com- 
mands from any infrared 
remote-control unit, trans- 
lates the infrared com- 
mands into electrical sig- 
nals, and sends them to the 
transmitter. There they're 
converted back into infrared 
messages. So if you're lis- 
tening to the speakers on 
the patio, you can change 
discs or switch stations 
without going inside. The 
system will cost about $350. 
Eventually, a new wire- 
less technology may be in- 
troduced. In Japan some 
manufacturers now sell low- 
power FM transmitters that 
send music throughout the house. 
Because of concerns that low-power 
broadcasts will interfere with each 
other, the transmitters are currently 
illegal in the United States. The Fed- 
eral Communications Commission 
may eventually open the door to the 
low-power FM systems, however. Until 
then well have to be content with high- 
fidelity sounds transmitted by invis- 
ible light beams and hidden wires. [s] 


MANUFACTURERS' ADDRESSES: 

Koss Corp., 4129 N. Port Washington Ave., Milwaukee WI 
43212; Recoton Corp., 46-23 Crane St., Long Island City 
NY 11101; Universal Security Instruments, 10324 S. 
Dolfield Rd., Owings Mills MD 21117 


Hardboard-skinned panels with a 
stain of your choice can rival the 
look of solid oak doors—at less than 
one-third the price. 
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By PHIL McCAFFERTY a ee 


ntil I tried it myself, I wouldn't 

have believed the anemic-look- 

ing raw surface of a new Ma- 
sonite Conventry or Classique hard- 
board-skinned door costing less than 
one-third the price of a comparable 
solid oak door could—with a coat of 
stain and a clear finish—be trans- 
formed into a truly elegant-looking 
interior door. 

Masonite doesn't actually make the 
doors: The company supplies the hard- 
board face panels—or “skins,” as they 
are called—to door fabricators all over 
the country, who bond them onto wood 
rail-and-stile frames. The assembled 
doors, available in all standard sizes, 
come in two styles: Conventry, a four 
rectangular raised-panel design; and 
Classique, a two-panel door with an 
arched top panel. 

The secret of the effective stain- 
ability of the new doors is a special 
off-white primer that has been applied 
to the deeply oak-grained hardboard 
surface. All you have to do is apply a 
heavy-bodied stain—oil-based works 
better than water-based—and wipe 
it off. 

I found it took a bit of experiment- 
ing to apply the right amount of pres- 
sure when removing the stain. The 
desired effect is achieved by leaving 
stain on the surface, and by making 
sure your wiping strokes go the full 
length on each rail, panel, or stile. 
Barring an extremely close inspection, 
it's difficult to detect that the door is 
not solid wood. 

To stain existing painted door trim 
to match, try sanding, applying a neu- 
tral enamel primer, and then apply- 
ing the same stain as you used on the 
new door. 

The skin supplier is Masonite Corp., 
Specialty Products, One S. Wacker Dr., 
Chicago, Ill. 60606. 
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The secret is you finish it yourself. 
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To finish, you sand the prime coat 
lightly with 320-grit paper, dust, and 
brush a heavy coat of stain on the pan- 
els first (above), then the frame, strok- 


ing with the grain. Using a cloth pad 


moistened with the stain, wipe 
off all excess (left). You may need 
a l-in. brush to feather stain out 
of the corners. When dry, apply 
a clear top coat. The Conventry 
is being worked on here; while 
the Classique is shown below. 


ii pm tige s An 
-—— oom A 
rT ii in 


ee’ te 7 
JUS 3 4 d. u 


SE = 


o climb a ladder! 


They're scaffolds . .. extension ladders... work platforms...stepladders. They fold up so you 
can take them with you. They are a new kind of ladder that forms weird configurations and 
offset shapes to straddle bushes, steps, or other obstructions. These convenient ladders are 
lightweight but strong, and they use interesting hinge designs. So get your paintbrushes, 
caulking guns, and sprayers ready and see what these limber ladders can (and can't) do. 


By TIMOTHY O. BAKKE 
Photos by Greg Sharko 


o paraphrase Gertrude Stein, a 
ladder is a ladder is a ladder 1s a 
ladder. Right? 

Wrong. 

The Biblical Jacob thought of the 
ladder as the stairway to heaven. To 
Maimonides it symbolized charity. To 
Edmund Spenser the ladder repre- 
sented death, while to Robert Brown- 
ing it was emblematic of life. 

But on the practical side, if you 
owned one of the problem-solving lad- 
ders on these pages, it could be almost 


anything you'd want it to be: a work- 
table, a stepladder, a straight ladder, 
a scaffold, an extension ladder, an off- 
set A-frame, a stairwell spanner. You 
could even bend it into a letter of the 
alphabet (L, M, W, R, Z, for example). 
It was just about five years ago that 

a new kind of ladder that folds every 
which way and locks into different po- 
sitions for all kinds of jobs first ap- 
peared in the United States. Since 
then the ladder has proliferated, and 
now there are a number of multi- 
position ladders you can buy. What are 
the differences among them? What are 
Continued 


Is the chimney sweep thinking of a trade-in for his ordi- 
nary extension ladder? Tempting lithesome ladders, arrayed 
in different working positions, are (from left): Wonder Lad- 
der, Little Giant (being carried), Flex-O-Ladder, Jaws, Ver- 
saladder, Stabilo, and P.A.L. (Z-table in foreground.) Note 
that in any scaffold position a supporting plank is required. 


they good for, and where do they fall 
short? Do they live up to the claims 
of versatility? Do you have to give up 
anything for their flexibility? And are 
they safe? 

I gathered representative ladders in 
this category, talked with experts in 
the industry, and tried to find some 
answers to these and other questions. 


European roots 


True to the melting-pot tradition of 
the United States, the multi-hinge 
folding ladder is an immigrant. “The 
Versaladder is the original multipur- 
pose folding ladder, and it's been made 
in Europe for over fifteen years," said 
David Lambert, vice president of Versa 
Products. We began importing it in 
1983.” Now Versaladder is manufac- 
tured in the United States. (The only 
other American-made folding ladder 
is R. D. Werner Co/s Multi-Master, in- 
troduced a few months ago.) 

From that modest beginning the 
category has burgeoned to include 
eight other ladders besides the Versa- 
ladder: the Multi-Master, Alsatech's 
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inged joints, three approaches: Push- 
type pin hinge (left and drawing) used 
by Little Giant and Flex-O-Ladder 
uses a spring-loaded dual pin and a 
steel plate with three sets of holes that 
rotates between two fixed plates to 
provide three positions. Lever hinge 
(above left) uses a spring-loaded rat- 
chetlike mechanism to lock into posi- 
tion. Pull the lever to release the lock, 


Masterladder, Dumarco's Wonder Lad- 
der, Jaws U.S.A.’s Jaws, Krause's Sta- 
bilo, Tool America’s Flex-O-Ladder, 
Westway's P.A.L. (Professional Ad- 
justable Ladder) System, and Wing 
Enterprises' Little Giant. Besides the 
domestics, the ladders come from West 
Germany, France, Canada, and Tai- 
wan. All of these ladders are made of 
aluminum, though the Versaladder 
and Masterladder also come in steel 
versions, and they all share some basic 
design concepts. 


Common traits 


All of the multi-position ladders 
have non-slip rubber boots on the 
ends of their legs. They all also have 
stabilizers, either flared ends or long 
crosspieces at one end that look like 
extra-long rungs and act as stable 
bases. The Wonder Ladder, Stabilo, 
and Multi-Master use crosspiece bases 
measuring 38%, 3094, and 28 inches, 
respectively. The rest have flared legs 
at both ends. The width of the flares 
hovers at around two feet. 

All the ladders also have thin rungs 
like those of conventional extension 
ladders, and they can be uncomfort- 
able to stand on, especially in sneak- 
ers or soft shoes. You can get optional 
work platforms, however, which hang 
off the rungs and look like small div- 
ing platforms. These accessories give 
you a large flat area to stand on— 
more than a luxury if you work on 
the ladder for extended periods. 

While these ladders share many fea- 
tures, there are important differences 
as well. For example, multiple-position 
ladders fall into two distinct subdivi- 
sions: multi-hinged one-piece units 
and two-piece telescoping ladders with 
one set of hinges. 


and rotate the hinge: When it comes to 
a detent, it locks. Versaladder, Multi- 
Master, P.A.L., Stabilo, and Wonder 
Ladder use these hinges. Jaws uses a 
manual interlocking cast hinge (above). 
Back the clamping screw off, rotate the 
hinge until the teeth mesh, then clamp 
the hinge. Alsatech's Masterladder uses 
a similar hinge, but with a stamped- 
steel clamshell shape. 


Seven of the nine brands listed in 
the table are of the multi-hinged type. 
Each of these ladders uses either three 
or four sets of hinges, which fall into 
three categories: automatic-locking 
latch-release ratcheting hinges, a 
dual-pin push-lock type, or a manual 
clamping type (see photos and cap- 
tion). The hinges are the most piv- 
otal feature of these ladders (pun 
intended). I was skeptical of using a 
ladder with rotating parts, but I can 
report that, generally, the strength 
and integrity of the hinges are impres- 
sive. Of the seven ladders I used and 
inspected, there were only two, the 
Little Giant and the Flex-O-Ladder, 
that had even a minor amount of play 
in them when locked. 

"Our hinges are descendants of the 
original locking hinge patented in 
1976 by a West German named Otto 
Mayer, and we have stayed close to the 
original design," Versa Product's Lam- 
bert told me. *The other ratcheting 
hinges [those on the Stabilo, P.A.L., 
Wonder Ladder, and Multi-Master] are 
variations of the Otto Mayer theme." 

The multi-hinged ladders are gen- 
erally lightweight, and fold into com- 
pact packages. (In fact, they are so 
compact that I transported the seven 
ladders in the lead photo inside a Ford 
Crown Victoria station wagon.) The 
most common sizes for these ladders 
fully extended are 13 and 16 feet. Gen- 
erally, the 13-footers fold to a size just 
over 3 feet high by nine inches thick; 
the 16-footers fold down to less than 
4V5 feet by 10 inches. 

The ladders also fold into a variety 
of shapes (see table): 

€ A-frame—single-size stepladder 

è L-shape—stairwell scaffold 

€ M-shape— scaffold 


€ Elongated L-shape—stand-off 
ladder 

è Z-shape—worktable 

e Inverted U-shape—scaffold 

e W-shape—workbench 

e Zigzag for climbing around 
bushes 

e Straight ladder 
These shapes and other configurations 
may be useful in some specialized 
circumstances. 

The other two ladders, Little Giant 
and Jaws, are telescopic: Each of their 
two hinged sections extends to nearly 
double its length, and each doubled 
section can be separated to form a sec- 


STRAIGHT  OVER-THE- BUSH 


ond A-shape for scaffolding. (Latches 
on the sides of the unhinged sections 
join them at the top.) Thus the lad- 
ders can be adjusted to a variety of 
stepladder, offset A-frame, scaffold, 
and straight-ladder sizes— something 
the one-piece ladders can't do. I found 
these ladders to be versatile in all 
kinds of household situations; however, 
they don't fold up as compactly as the 
multi-hinged ladders do. 


Safety first 


All ladders sold in the United States 
must meet and be labeled with duty 
ratings set by the American National 
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Lithesome ladders: the lowdown 


BRAND | WEIGHT EXTENDED | 
(Ihs.) Wn HEIGHT 
(ft) 
180 ae 5 14 


| Wonder Ladder 120632-H 
Wonder Ladder 120649-H 


STEPLADDER 


DUTY NO. 
| RATING HINGES 


Stabilo 121486 
Stabilo 121493 


Versaladder 13051 118 
Versaladder 17632 179 
Versaladder 17893 249 


gis n r dis 100 12. | 
120 16.5 


Hote: The ladders listed here are representative of each company's products. Some companies offer more models than those listed. 
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WORKTABLE 


~ WORKBENCH 


M-SCAFFOLD 
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SCAFFOLD STEPLADDER 


Standards Institute for working load 
capacity: a Type III, or light-duty, lad- 
der handles 200 pounds; Type II (me- 
dium duty), 225 pounds; Type I (heavy 
duty), 250 pounds; Type IA (extra 
heavy duty, industrial), 300 pounds. 
The accompanying table shows indi- 
vidual ladder ratings. 

Jim Dickinson, former executive di- 
rector of the American Ladder Insti- 
tute, a trade association in Chicago, 
emphasizes the word working: “Re- 
member, these ratings reflect dynamic 
working loads. The ladders can stand 
static loads several times higher.” 

Beyond the duty ratings, what kind 
of safety standards apply to these lad- 
ders? "Although some of these ladders 
have been sold here for about five 
years, it is only in the last year and a 
half that they have made an impact," 
says Dickinson. "Therefore they are 
not included in the industry's volun- 
tary A14 Portable Metal Ladder Safety 
Standard [which covers such areas as 
foot slippage on rungs, side-rail 
shear strength, and racking and sway 
resistance]. However, the standard 1s 
currently being updated, and we are 
working to incorporate the articulated 
ladder in it.” Four of the ladders— 
the Multi-Master, Stabilo, Versalad- 
der, and Wonder Ladder—have been 
tested and approved by Underwriters 
Laboratories. 


Be careful out there! 


So in the absence of an industry- 
wide standard, are these ladders safe? 
“They are perfectly safe if they are 
used wisely," Dickinson tells me. *You 
should always be sure the ladder has 
a good footing no matter in what po- 
sition you're using it. And as with any 
metal ladder, it should not be used for 
electrical work." (An electrician's fold- 
ing ladder has just been introduced. 
According to Bill Teachout, vice pres- 
ident of sales for Westway, the com- 
pany's newest P.A.L. ladder has rails 
made of fiberglass-reinforced plastic. 
The ladder is heavier than the alumi- 
num ones, but it will be safe for elec- 
trical work.) 

“I should also point out," says Dick- 
inson, “that well-made ladders usual- 
ly don't fail; people fail to use them 
properly.” 

That said, one point needs empha- 
sis. Two of these ladders, the Flex-O- 
Ladder and the P.A.L., come unassem- 
bled: When I unpacked these ladders 
I was faced with between 70 and 100 
nuts, bolts, and other connectors to 
assemble—an onerous task, especially 
if you work alone, as I found out. As 
with any bolt-together system, stress 
can cause connections to come loose; 
therefore, you must always keep a 

Continued on page 97 | 
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By JOHN ROBINSON 
Photos by the author 


À 


few years ago, I decided to build 
paved borders around the vege- 
table and flower beds in my yard. 
With the beds separated from the lawn 
it was easier to mow grass along the 
edges. I also installed paved strips un- 
der my fences to control weeds where 
my mower couldnt reach. I laid the 
paving blocks, or pavers, in place on 
a sand bed. That freed me from the 
tedious job of making forms, mixing 
and pouring concrete, and waiting for 
the pavement to harden. 

Pavers can also be used to create 
stepping stones, walkways, and small 
terraces. They'll easily support people 
and loaded wheelbarrows. The blocks 
come in a variety of sizes, shapes, and 
colors, so you can customize your de- 
sign. And it's easy to remove the pav- 
ers later, if necessary. 

Except for the concrete discs sold 
as stepping stones and a few novelty 
shapes, pavers are usually rectangles 
measured in multiples of four—up to 
24 by 24 inches. The original paver, 
the clay brick, is four by eight inches. 
Bricks of other materials—concrete, 
adobe, and cinder— are often called 
blocks. But because "block" suggests 
a building material, blocks used un- 
derfoot have come to be called pavers. 
some dealers refer to the eight-by- 
eight-inch and 8-by-16-inch units 
(which are actually shorter in both di- 
mensions, to accommodate mortar) as 
"patio blocks"; other concrete pavers 
are called "tiles" Concrete tiles are 
fine for paving, but fired clay tiles 
arent recommended. They're fragile, 
and slippery when wet. 
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The fastest way to a patio, walkway, or mower strip is also the eas- 
iest: pavers laid in sand. Do it right, and you won't need mortar. 


The technique for laying any of these 
pavers is basically the same: Prepare 
a surface, preferably leveled sand. If 
you use soil, make sure it's loose and 
free of pebbles. To maintain grade, 
set up a grid of headers, usually 2x4s 
(see drawings). Allow a drop of at least 
Vs inch per foot for drainage. 

Add sand—at least 2v2 inches if 
you're using 2x4 headers. A cubic 
foot of sand makes a three-inch pad in 
a four-foot-square grid. (An 80-pound 
bag holds about 34 of a cubic foot.) 

Screed, or smooth, the sand. Then 
wet it and gently place pavers in 
position. With small pavers use ply- 
wood to spread your weight as you 
work. Minor variations in spacing 
wont be too noticeable in the fin- 
ished job, but variations in elevation 
will. Correct errors by tapping pavers 
with a rubber mallet or levering with 
a small wrecking bar. After the pav- 
ers are laid, sand swept into the 


J 


joints acts 
somewhat like 
mortar. 

To control weeds, you may want to 
use a plastic weed blocker beneath the 
pavers. Or if you lay the pavers on soil, 
you can plant thyme, moss, or dwarf 
mint in the joints. You may even want 
to save strips of sod to place between 
blocks. 

Your best buys are 8-by-16-inch con- 
crete pavers—about 65 cents apiece. 
For a few cents more you should be 
able to get them in terra cotta or dark 
gray. 

For a fancier but more expensive 
look, try patterned blocks like the Uni 
Paving Stones (see photo). They're 
vibrated into position with a flat plate 
compactor machine, which rents for 
about $15 an hour. The stones are 
made by Uni-Group U.S.A., 4362 
Northlake Blvd., Palm Beach Gardens, 
Fla. 33410. 


than construction bricks, can be laid 
atop a board-edged sand bed with no 
mortar gaps. Richard Carothers' side- 
vard design (left) has matching steps. 
Above is an example of the interlock- 
ing pavers available in various shapes, 
colors, and load-bearing ratings. Be- 
cause of their shape, these Uni Paving 
Stones can't tip or twist. 


Mortarless paving 


ElLay patio blocks in place before 
permanently setting headers, to en- 
sure adequate spacing. Square all 
corners. 

HScreeding board must fit inside 
headers and have depth guides 
nailed at each end. Sand should 
raise paver tops slightly above head- 
ers—allow at least ' in. for settling. 
After screeding, wet sand. 

With pavers in place, use a broom 
or the back of a rake to spread sand 
into the joints. 

B Spray the surface with a fine mist of 
water. Let dry, then sweep in more 
sand, and gently spray again. 
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By PHIL McCAFFERTY 


magine you're at the local home- 
improvement store, wheeling a 


shopping cart through aisles of 


tools. Into the cart go an impact 
wrench, sabre saw, sander, pneumatic 
stapler, grinder, and chisel-hammer (or 
impact chisel). Now imagine the total 
on the cash register: $300, $500, or 
more? Not if you're buying the new- 
est breed of hard-working air-powered 
tools. The total price for the same se- 
lection of air-powered tools will be 
closer to $170 

Since PoPULARScIENCE last looked at 
air tools [June '81], prices have dropped 
and more tools are available, most for 
under $35. The same trend is true for 
air compressors: Prices are geared 
more for the home user, and the tools 
are available in sizes varying from 
totable 4 horsepower to heavy-duty 
5 hp. And now there are accessories 
that make the air tools easier to use. 
They solve tool-compressor incompat- 
ibility and other problems that in the 
past have steered the do-it-yourselfer 
away from air tools. 
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Air tools can do most of the things 
electric tools can, and they do some 
jobs much better, such as painting and 
anything involving a series of impacts 
—like a power lug wrench. For other 
jobs—greasing, caulking, power wash- 
ing, and inflating—air tools are the 
only choice other than muscle or lung 
power. Air tools are usually lighter 
than a similar electric tool; they don't 
overheat, don't lug down, and are gen- 
erally less expensive to fix when some- 
thing goes wrong. That's because they 
run cold and have relatively few parts. 
They also spare you from the hazard 
of electrical shock. 

Air tools come in two varieties: air 
pressure and air power. The first type 
includes dusters, washers, and paint 
guns, which do their jobs with escap- 


ing pressurized air Some air-powered 
tools, such as the scaler, stapler, and 
chisel-hammer are run by a piston re- 
ciprocating in a cylinder. Other air- 
powered tools, including grinders, 
drills, and shears, are powered by a 
tiny rotary air motor that, depending 
on how it is designed, can develop awe- 
some speed and power. A mini-die 
grinder (used for wood-lettering and 
etching surfaces), for example, has an 
air motor that winds up to about 
57,000 rpm, yet the whole tool is not 
much bigger than a fat pencil. 
Many of the air tools now available 


Air-powered tools are here in force. More styles and affordable prices make these 
hard-working tools and compressors a plus for DIY chores. POPULAR ScrENCE also looks 
at ways to modify existing air tools and make accessories to do new jobs. 


The air-tool squadron has arrived. Cen- 
tral Pneumatic (CP) punch-flange tool 
from Harbor Freight Salvage Co. (HF) 
1 is used for flanging and punching 
holes in sheet metal. The body saw 2 
from HF cuts through sheet metal like 
butter. CP air file 3) shaves time. HF's 
die grinder 4 grinds and cleans tight 
welds. HF offers a CP adjustable- 
torque reversible screwdriver [5] and an 
inexpensive ?-in. drill 6. HF's Chicago 
Forge shear [7] cuts up to 18-gauge sheet 
metal. CP ratchet wrench 8| can be used 
with standard sockets. CP nibbler /9| 
is perfect for contouring up to 16-gauge 
sheet metal. 


FHOIOS BY MITCHELL 
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are engineered and priced 
as consumer versions of in- 
dustrial-type tools. An exam- 
ple is the versatile air-impact 
chisel-hammer, which will rip open 
a rusty muffler connection, cut a 
panel, punch a hole, or remove a rivet 
in seconds. While a professional chis- 
el-hammer might sell for $200, this 
tough home model can be bought for 
as little as $10. The reason for this 
drop in price: Foreign competition has 
spurred American manufacturers to 
Continued 


Combination filter-oiler from Robert Bosch mounts on a compressor's air tank 
and filters out water, oil, and foreign material, and also regulates and mist- 
lubricates the air. A portable air tank (right), shown with an inflator unit and a 


gauge, lets you tote air for smaller jobs. 


Plug 'em in anywhere: These new 2-hp tank-mounted compressors run on 110V 
rather than the usual 220V. Ingersoll-Rand's unit at right is belt driven, while 
Campbell Hausfeld's compressor is direct drive. 


ElCentral Pneumatic new variable-speed sabre saw is cool running but hard 
working. Here it's paired with a handy retracting hose reel from Harbor Freight 
Salvage that keeps the hose safely away from the saw's blade and neatly coiled 


when not in use. 


lower their prices and increase the vol- 
ume of DIY air tools. 

One factor that used to cause DI Yers 
to steer clear of air tools was the ini- 
tial investment in an air compressor. 
Now compressor prices are down too. 
Those designed primarily for home use 
range from '% to 5 hp and cost $100 
to $600 for some versatile new mod- 
els. In the past compressors with more 
than 1% hp generally required 220 
volts, and therefore a special circuit, 
for home use. But now innovations in 
motor technology have brought 2-hp 
engines to 110-volt compressors. This 
is good news for the home user be- 
cause a two-horse compressor gives 
you enough extra power to get the best 
results from a wide range of air tools 
without having to spend too much 
money. 


Choosing a compressor 


Now that there are so many home- 
size compressors on the market, it's 
hard to decide which one is right for 
your needs. The table accompanying 
this article is a good guide. Some tools 
require large volumes of air, measured 
in cubic feet per minute (cfm), while 
other tools, like the chisel-hammer, re- 
quire lots of air pressure, measured 
in pounds per square inch (psi). But 
then there are tools like grease guns 
and air brushes that require relatively 
low psi and cfm. Almost all air tools 
will list required air volume and pres- 
sure in their specs. Although many 
tools will run with a less powerful 
compressor than shown in the table, 
they are not likely to perform as they 
should. 
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The specifications for home-size 
compressors give the units’ rated cfm 
capacity at 40 and 90 psi because as 
air pressure increases, volume of air 
delivery decreases. The specs also list 
maximum operating pressure, which 
increases with compressor horsepower. 
The maximum pressure on most 2- 
to 14%-hp compressors is 100 psi; 125 
psi on 2- to 5-hp models. 

Besides horsepower and air deliv- 
ery, there are other differences among 
compressors. For one, you can choose 
between an oiled or an oil-less unit. 
An oil-less model is most convenient 
if you are going to be using a paint 
sprayer. Dirty oil from the crankcase 
mixed in with the paint you're apply- 
ing can be disastrous. Oil-less com- 
pressors are generally low-horsepower 
models only. In some a motor drives a 
flexible diaphragm that compresses in- 
coming air. Others use pistons made 
from no-stick materials to compress 
the air. Piston-type oiled compressors 
are the only choice for compressors 
over 1 hp. 

Compressors up to 2 hp also come 
with either direct or belt drives. Di- 
rect-drive units are more compact; 
they don't need shielding to keep 
hands and debris away from the belt; 
and they may be less expensive. 

The final choice you have to make 
is whether to buy a compressor with 
a tank or without. Compressors with 
tanks can store air, so the unit only 
runs when tank pressure drops below 
the outgoing air-pressure setting. 
Tank sizes vary (generally they hold 
12 or 20 gallons), depending on how 
much reserve you want. Tankless com- 


pressors (only available in units of 1 
hp and below) run all the time, so that 
any air not used is bled off. 


Cleaned and oiled (a little) 


Compressed air can be dirty, wet, 
and oily That's because air coming 
into the unit may be dusty; when air 
is compressed, water condenses out; 
and outgoing air picks up oil from the 
compressor pistons. Most compressors 
do not come equipped with filters on 
the output line, and this can be bad 
news for a paint job. Solution: Add a 
filter to the system, either in the air 
line or at the compressor. 

In some cases, though, more oil is 
desired. Air tools with reciprocating 
pistons and rotary air motors need 
tiny amounts of clean oil for internal 
lubrication. One way to handle this 
is to put a drop of oil in the tool's air 
inlet each day. À more certain way is 
to use an air mist lubricator at the 
tool.or at the compressor air line. 

A new accessory for solving filtering 
and oiling problems is an innovative 
combination filter, regulator, and lu- 
bricator from Robert Bosch Corp. 


(North Suburban, Ill.). The one-piece 
unit combines three functions in about 
the same space a conventional filter 
takes. And as a plus, it also reduces 
the pressure drop caused by three sep- 
arate units. 

Possibly the biggest reason for 
homeowners' wariness of air tools is 
that you cannot automatically expect 
to couple any tool with any compres- 
sor. But this incompatibility problem 
can be easily overcome if each tool is 
fitted with a quick-separating snap 
coupler that will automatically shut 
off the air as it is uncoupled from the 
compressor. 

Other accessories that are easing 
the way for air tools include a retract- 
ing hose reel and Ingersoll-Rand Co.'s 
new AirBench. The AirBench is a 
combination portable.workbench and 
storage chest specifically designed for 
air-power equipment. It has three air 


outlets, a gauge, regulator, and hose, 
and storage for a compact compressor 
and auxiliary air tank. 

Im often asked what my favorites 
are. I recommend one of the new 110- 
volt two-horse compressors. If you have 
the money (I saw them priced at un- 
der $500), the space, and 220 volt serv- 
ice, one of the light-duty 5 hp compres- 
sors would be ideal. If you're inclined 
to take your air on the road, a tankless 
l-hp rig and a totable storage tank 
are good choices. 

As far as tools go, a high-quality 
paint gun is a must, as is a tiny air- 
brush for touch-ups, shading, and the 
like. I seldom find use for anything 
bigger than a %-inch-drive impact 
wrench. For metalwork I wouldn't be 
without my filer, nibbler, and shear. I 
guess T've worn out a couple of chisel- 
hammers because they get used so 
much. And I'll never drive another sta- 


ple or lay a bead of caulk by hand as 
long as I have air. Finally, I use sand 
blasters frequently for more than just 
cleaning and rust removal: They're 
fantastic for etching glass, making 
wood signs, and more. "E 


WHERE TO GET THEM: 


Air tools and compressors are available in many DIY, auto- 
supply, and builder's stores, but these firms sell a large vari- 
ety of equipment by mail: Dynamic Power, 1401 Business 
Center Dr., Conyers GA 30207; Eastwood Co., Box 296, 
Malvern PA 19355; Harbor Freight Salvage Co., 3491 Mis- 
sion Oaks Blvd., Camarillo CA 93011; Kitts Industrial Tools, 
22384 Grand River Ave., Detroit MI 48219; Northern Handy- 
man's Headquarters, Box 1499, Burnsville MN 55337-0499; 
Sears, Roebuck & Co., Sears Tower, Chicago IL 60684; Trend- 
Lines, 375 Beacham St., Chelsea MA 02150; U.S. Gen- 
eral, 100 Commercial St., Plainview NY 11803; Wholesale 
Tool Co., Box 68, Warren MI 48090 

Some manufacturers of air tools and compressors: 

Black & Decker Corp., 10 N. Park Dr., Hunt Valley MD 
21030; Campbell Hausfeld Co., 100 Production Dr., Harri- 
son OH 45030; DeVilbiss Co., Box 913, Toledo OH 43692; 
Ingersoll-Rand Co. (ChargeAir Pro brand), Box 241154, Char- 
lotte NC 28224; Sanborn Mfg., 5909 Baker Rd., Suite 515, 
Minnetonka MN 55345; Thomas Industries, 1419 Illinois 
Ave., Sheboygan W! 53081-0029 
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DRAWING BY ELIOT BERGMAN 
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8 tricks 
Wi 
air fools 


Beyond what you can buy, you 
can make, modify, and adapt 
tools to do extra jobs. 


An air filer makes a great close-quar- 
ters brad driver. Just grind or turn 
down nail-set shanks to fit the filer 
chuck—a bit under '4 in. as shown. The 
rig quickly and effortlessly pushes the 
fasteners home. 


A You can have both clean dry air and 
clean oiled air available at your com- 
pressor if you modify a filter-regulator- 
oiler unit as shown—with a pipe T in- 
serted between the regulator and oiler. 
Hooking up right out of the regulator 
gives dry air; hooking up to the oiler 
gives lubed air. 


HOSE CLAMP 


7'«7" BAG 
SEWN FROM 
HEAVY CLOTH 


DUSTER GUN WITH 


OPEN BOTTOM 
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gd Make an air-powered vac from a dust- 
er gun, pieces of plastic pipe, and a 
stitched-up cloth bag. It's handy for 
quick vacuum cleanups around the 
shop and car. Cut the gun's brass noz- 
zle to about 1% in. with a 10° bevel. 
Solder a thin metal cap over the bevel, 
as sketched above, and adjust the noz- 
zle within the '-in. plastic sleeve so the 
bottom of the ¥s-in. hole clears the in- 
side of the big pipe by about “ein. Don't 
bond the pipe joints until you've made 
a trial assembly for testing. 
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Tospeed up clamping and unclamping, 
use an impact or ratchet wrench for 
turning the vise screw. Remove the 
screw's cross handle. If the screw 
doesn't have a hex-shaped shank, weld 
a nut to its end and use the appropri- 
ate-size socket to run the vise. 


PHOTOS BY PHIL McCAFFERTY 


HA die grinder is for shaping and pol- 
ishing metal, but its '4-in. collet chuck 
lets you use rotary burrs, rasps, and 
the structured carbide burrs shown as 


a powerful woodcarving tool. 


[I Regrind appropriately shaped metal 
cutting bits to wood-chisel cutting an- 
gles (check any hand-tool manual), and 
you've got a power woodcarver/chisel. 
Just throttle the impact tool so it ham- 
mers slowly, and guide the chisel shank 
when starting the cut. 


HA straight-line sander for auto-body use works on long 
boards as well. Tape a small cloth patch over the exhaust 
to prevent oil spatters on fine woodwork. The same holds 
true for the pad sander that is in the background. 


ElMake a simple blaster cabinet for cleaning and etching 
small parts with a portable gun. It keeps abrasive from be- 
ing blown around and collects it for reuse. Select a sturdy 
carton, and tape the frames and plastic in place with duct 
tape. You should still use gloves, a respirator, and goggles. 


TAFE HINGE AT TOD 3'-WIDE CARDBOARD STRIPS 
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DRAWINGS BY ED LIPINSKI 
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CAR-CARE QUIZ 


This month's quiz poses three car-repair quandries: a noisy front end, a turn-signal-indicator 
bulb that blinks when it shouldn't, and an oily air cleaner. 


By PETER A. DELVECCHIO 
Drawings by Russell von Sauers 


Problems 


4 Moans and groans 


My son's three-month-old foreign 
sports car had begun to draw a lot of 
attention, but not because of its looks. 
Every time the front end moved verti- 
cally it emitted a loud ghostly groan. 
This got my son a lot of attention, 
but not the kind he wanted. 

The car had been back to the dealer 
twice. On the first visit the dealer in- 
spected the rack-and-pinion steering 
system and MacPherson-strut front 
suspension, lubed the lower ball joints 
(since they are the only components 
with grease fittings), and aligned the 
wheels. The dealer said that he ex- 
pected that the noise would disap- 
pear in a few days. It didn't. On the 
second visit the dealer replaced the 
front struts and sprayed the lower 
control arm bushing with silicone. 
Again, no effect. To make matters 
worse, the dealer couldn't schedule the 
car until late the next week. He as- 
sured my son that there was no dan- 
ger of the front end breaking apart, 
and that it was simply a matter of 
locating the source. By then my son's 
patience had run out, and he asked 
me for help. 

As he maneuvered the sports car up 
the driveway's slight incline, I couldn't 
help but hear the annoying groan em- 
anating from the front end. Getting 
down to business, I first pushed firmly 
down on the front bumper. Not only 
did I hear the groan, but I felt rapid 
vibrations with the palms of my hands 
as the front end dove down and rose 
up. I opened the hood and snooped 
around the engine compartment while 
my son bounced the front end slowly. 
I found no obvious signs of trouble. 

What about the underside of the 
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car, I wondered. I positioned the 
front end on a pair of safety stands 
with a hydraulic jack, chocked the rear 
wheels, and slipped beneath the car. I 
poked around the undercarriage, but 
nothing seemed to be damaged. Then 
I grabbed a spray can of silicone and 
soaked the lower control-arm bush- 
ings and sway-bar bushings, along 
with everything that bends, pivots, 
and swivels. 

Then I pumped a few shots of grease 
into the lower ball joints until each 
dust boot puffed up like a balloon. I 
checked for loose front-end components 
with some metric wrenches, but all 
was tight. 

Now I wondered whether the noise 
would change after turning the tires. 
We lowered the car onto the ground, 
and I jumped into the driver's seat. 
After I turned the wheel hard coun- 
terclockwise my son depressed the 
front end. The groan was now louder 
than ever. What about the other di- 
rection? I turned the wheel hard right. 
My son pressed down again and the 
noise got louder once more. Now I 
straightened out the front tires and 
my son pushed down on the bumper. 
This time the noise sounded as it had 
in the beginning. 

The knowledge that alterations to 
the steering position changed the mag- 
nitude of the noise brought up another 
question: What happens if one tie rod 
is disconnected? 

I spun the steering wheel hard left 
to bring the right tie rod closer to the 
outside of the car for easier separa- 
tion. I extracted the cotter pin, zipped 
off the 19-mm castle nut, wedged a 
front-end fork between the tie rod and 
the steering arm, and smacked the 
fork with a hammer until the rod sep- 
arated with a loud pop. As my son 
bounced the front end, the groan was 
now less audible. I reconnected the 
right tie rod and twirled the steering 
wheel all the way to the right. As be- 
fore, I detached the left tie rod from 
the steering arm. Again he pushed 
down on the car bumper, and the noise 
sounded nearly the same as when I 


had uncoupled the right tie rod from 
the steering arm. 

With only the right tie rod con- 
nected to the steering arm, I straight- 
ened the right tire with the steering 
wheel. My son moved the front end 
up and down, and the groan was even 
fainter. Where was that noise coming 
from? 


2 Twinkling blinker 


Turn-signal indicators only flash when 
you push up or down on the turn sig- 
nal lever. Right? Well, in my 15-year- 
old Chevrolet the right turn-signal in- 
dicator twinkled like a star whenever 
the headlights or parking lamps were 
switched on. 

The possessed turn-signal indicator 
introduced itself while I was driving 
late at night. At first the light glowed 
weakly, then quickly shut off. During 
that trip I scanned the instrument 
panel hoping to get another glimpse, 
but the light failed to reappear. Maybe 
it was a fluke, I thought. 

Two weeks later the gremlin re- 
turned, only this time the light glowed: 
intermittently, flashing at the slight- 
est bump. I eased off the gas and de- 
celerated the car to a steady 40 mph 
from 60. Glancing at the problem in- 
dicator, I now observed that the fre- 
quency and intensity of the flashes 
had decreased. Was there a relation- 
ship between engine speed and the 
brightness of the bulb? I pulled the 
car onto the shoulder, placed the trans- 
mission in park, and discovered that 
the bulb no longer flashed but stayed 
dimly lit while the engine idled. 

Certain there was some relationship 
between engine and bulb, I watched 
the lamp while I revved the engine 
higher and higher. To my surprise, the 
lamp maintained its faint glow. Then, 
deciding to find out whether the di- 
rectionals still worked, I pushed the 
directional lever up. The flasher relay 
and the right directional indicator 
clicked and flashed in perfect synchro- 
nization. With no indication of where 
the problem was hiding, I drove home 
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with a flickering green indicator light. 

The following Saturday morning I 
prepared to attack the problem. Ear- 
lier in the week I had photocopied my 
vehicles wiring diagram in the shop 
manual and had highlighted the exte- 
rior lighting circuit with a colored 
marker so I could distinguish the 
lighting system's wires from the rest 
of the spaghetti. 

As my wife worked the lights I no- 
ticed a new twist to the mystery: The 
right front parking lamp was dimmer 
than its counterpart on the left. I won- 
dered whether there could be a bad 
connection or a faulty bulb at the light 
assembly. 

Carefully supporting the wobbly and 
weather-beaten light assembly against 
the bumper fitting with one hand, I 
unscrewed both rusted screws from the 
lens cover. Then I removed the lens 
and the old dusty bulb, and put in a 
fresh bulb. My wife pulled out the 
headlight switch, but nothing changed. 
The newly installed bulb was still dim- 
mer than its left-side companion, and 
the indicator bulb was glowing stead- 
ily. The problem, it seemed, was get- 
ting worse. 

I took the wiring diagram under the 
car and tugged on the brown and dark 
blue wires that feed the light assem- 
bly My wife engaged the various 
bulbs, but again nothing changed as 
I probed for frayed wires and poor con- 
nections. The wires weren't frayed and 
the connections were tight. Maybe the 
answer lies under the instrument pan- 
el, I thought, as I grabbed a flashlight, 
dove under the dash, and performed 
the same procedure on the black and 
dark blue wires leading to the indica- 
tor bulb. Again, no clues. What's more, 
there were no new developments at ei- 
ther light. 

Now I became suspicious about the 
turn-signal switch itself. Maybe there 
is a bad connection or short circuit 


| INNER TIE ROD 
INNER BALL SOCKET ASSEMBLY 


STRUT ROD 


RACK-AND-PINION ASSEMBLY 


2 FROM BATTERY 


ORANGE WIRE 


BROWN WIRE 
HEADLIGHT 
SWITCH 


TURN-SIGNAL X ^ 
LEVER. SWITCH X. 


within the switch, I thought. I jumped 
into my wife's car and drove to the 
local tool-rental store to get a steering- 
wheel-removal tool. 

Back home again, I pulled the stub- 
born steering wheel off, and then care- 
fully disconnected the suspect switch. 
Upon inspection nothing seemed 
wrong, but because it had gone 
through 87,000 miles of service, I de- 
cided to retire the switch. One hour 
and $32 later, I'd installed a new one. 

Convinced that I had solved the 
problem, I pushed the signal lever up, 
then down. Up front, my wife nodded 
—the directionals still worked. Then 
I pulled out the headlight switch, an- 
ticipating another nod. But it wasn't 
to be. She shook her head in disap- 
pointment. The right front parking 
lamp was still dim. 

I glanced over to the right direc- 
tional indicator. It was still glowing 
defiantly. The problem remained. 

Where was the gremlin hiding? 


3 Oil in the air cleaner? 


"There's oil in my air cleaner!” a neigh- 
bor said to me in a disgusted tone. “It’s 
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similar to the oil-bath filter I had in 
my '67 VW Beetle." Before I could 
reply, he posed several questions rap- 
id-fire: "How did the oil travel up to 
the air cleaner? Does that have any- 
thing to do with an engine idling 
roughly? You tuned it up three months 
ago, will it need another tuneup?" 
After he vented his frustrations, I 
managed to get him to describe what 
happened to his Chevrolet and its 
290-cubic-inch engine. "While stopped 
at a red light a few days ago the en- 
gine started to idle low and shake. 
When I got home I took off the air- 
cleaner cover to see if the choke was 
open. It was open, but I found oil all 
over the bottom of the air cleaner" 
Deciding to take a look, I chocked 
the front wheels, applied the parking 
brake, started the engine, and placed 
the transmission in drive. The engine 
started to sputter and shake violently. 
After switching off the ignition, I 
popped off the air-cleaner cover and 
peered inside the canister. The air 
filter was floating in a pool of motor 
oil. I poked and prodded around the 
engine compartment to try to discover 


[Continued on page 100] 
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Split 


Room air conditioners don’t have to block a window or pro- 
trude through a hole in the wall. Another type has separate 


inside and outside coils so the compressor—and its noise 
—are outside. These coolers can be a fine 
choice for a room addition, and for homes 


without ductwork. 


By V. ELAINE GILMORE 


and Mrs. Lee Gibson added a sun 

room to their house, and were ad- 
vised that their central air conditioner 
didn’t have the capacity to cool the new 
room. So the Gibsons installed a Sanyo 
split-system ductless air conditioner 
to do the job. 

In 1985 Ted and Sue Woollis de- 
cided to replace a noisy, inefficient 
window air conditioner in their bed- 
room and add cooling to the main liv- 
ing area of their 200-year-old farm- 
house near Syracuse, N. Y.—which had 
no ductwork and no place to run any. 
The Woollis family, too, chose a split- 
system ductless air conditioner. Their 
choice: a Carrier Multiplex system, 
which Ted Woollis, an engineer at Car- 
rier Corp., helped design. The Multi- 
plex cools three areas, each as an 
independent zone. 

A split-system ductless air condi- 
tioner, like a central A/C, comes in 
two pieces: One piece— containing the 
compressor, condenser, and a fan— 
goes outside the house; the other— 
with the evaporator and another fan 
—goes inside. But like a window unit, 
these systems use no ducts; they blow 
the cool air directly into a room. 
Though common in Europe, and the 
norm in Japan, two-piece ductless sys- 
tems are fairly new (and rarely used) 
here. But as the Woollises and Gibsons 
found, for some situations they fill the 
bill better than other coolers can. 

€ They deliver the quiet operation 
of central cooling in houses that have 
no ductwork or inadequate ducts. The 
compressor is outside, and the inside 


L ast summer Ohio homeowners Mr. 
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fan generally runs at a relatively low 
speed. 

è Thermostatic controls give much 
of the comfort of a central system. And 
some models have fancy conservation 
and convenience features—like tim- 
ers (that let you program one or more 
turn-on or turn-off times up to 12 
hours in advance), energy-saver modes 
(that automatically adjust the thermo- 
stat), and wired remote controls. One 
Mitsubishi model comes with an in- 
frared wireless remote. 

€ Unlike a central system, you can 
zone your cooling to save energy. “We 
only cool the areas we are in," says 
Ted Woollis. “We keep the bedroom 
thermostat at eighty-five degrees in 
summer, then ten minutes before we're 
ready to go to bed, I turn it down to 
seventy-five. By bedtime the room will 
be comfortable." 

e They dont take up window space 


DRAWING BY ROY DOTY 


or require a large hole in the house. 
Window and through-the-wall units 
can compromise the security of your 
house, notes Mike McDonnell, air- 
conditioning product manager at 
Burnham Corp. With a split A/C, a 
two- to three-inch opening for connect- 
ing lines is all you need. “A burglar 
would have to be a real snake to get 
through that,” he jokes. 

Split-system ductless air condition- 
ers come in a wide range of sizes 
—from about ' ton (6,000 Btu/h) on 
up. Small ones can cool a room; larger 
ones can handle large open areas. 

Several companies (including Sanyo 
and Mitsubishi) make systems that 
use one outside condenser-compressor 
to run two inside evaporator coils. The 
outside unit of Carrier’s Multiplex can 
drive two or three inside fan coils. 
Burnham has just introduced a sim- 
ilar three-zone system. Most split duct- 


Up to three rooms (or open areas) can 
be cooled with Carrier's Multiplex 
(above), available in capacities from 
14.4 to 33.2 Btu/h. In new construction 
and some retrofits, lines for refriger- 
ant, condensate, and electricity are run 
inside the walls. A simpler approach 
for retrofits is to run the lines outside 
the house (below) or along inside walls, 
then cover and paint to match. 
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less A/Cs, including the Multiplex, are 
made in heat-pump versions. With 
those you can get heating in winter 
as well as cooling in summer. 


Putting it together 


Installing a ductless split air con- 
ditioner is considerably more of a proj- 
ect than popping a one-piece A/C in a 
window and plugging it in. 

The systems are evacuated and 
charged with refrigerant at the fac- 
tory. Some store the full charge in the 
condenser; others have refrigerant in 
the condenser and evaporator; pre- 
charged lines are available to link 
the two. Male-female couplings are 
torqued to connect lines to coils. 

Lee Gibson installed his Sanyo sys- 
tem himself. “He is a licensed elec- 
trician,’ Sanyo’s Stan M. Tabaka 
elaborates. “Someone with his tech- 
nical sophistication should have no 
trouble installing the system.” Burn- 
ham's McDonnell is equally cautious 
about DIY installation. "Though it 
would not be beyond a real handy- 
man," he admits. Carrier wants only 
its contractors to install the Multiplex. 
"But about two years down the road 
we expect to sell it as a DIY product," 
says Norman Washburn, corporate 
marketing director for this class of 
coolers. 


Money matters 


Perhaps the biggest drawback to 
split ductless air conditioners (and 
heat pumps) is cost. A split A/C may 


cost twice as much as a window unit 
of comparable capacity—even more if 
a pro installs it. “You have to manu- 
facture two components," says McDon- 
nell. “And usually—I won't say always 
—the components are of higher qual- 
ity than you get in a window unit." 
McDonnell estimates that a one-ton 
Burnham would cost around $2,000 in- 
stalled. Tabaka says the 34-ton Sanyo 
has a list price of $1,100; professional 
installation would add another $500 
to $600. "But for your money you get 
quiet operation, considerably higher 
efficiency than with a window unit, 
and better air circulation," he says. 
You also get better humidity con- 
trol, the experts claim, because the 
evaporator coils of these systems gen- 
erally run at a lower temperature, and 
the inside fan at a slower speed. 
Because your cooling can be easily 
zoned and there are no energy losses 
in ducts, a split ductless A/C should 
keep you comfortable for less money 
than can a central system. Check the 
Seasonal Energy Efficiency Ratio 
when comparison shopping. "EH 


BDP Co., Box 70, Indianapolis IN 46206 (Bryant, Day & 
Night, and Payne brands); Burnham Corp., Box 3079, Lan- 
caster PA 17604; Carrier Corp., Communications Div., Box 
4808, Syracuse NY 13221; Daikin U.S. Corp., 2264-A 
Northwest Pkwy., Marietta GA 30067; Heat Controller, 1900 
Wellworth Ave., Jackson MI 49203 (Comfort-Aire brand); 
Mitsubishi Electric Sales America, Box 6007, Cypress CA 
90630; Monitor Products, Box 180, Raritan NJ 08869; 
Panasonic, One Panasonic Way, Secaucus NJ 07094; Sanyo 
Electric Corp., 200 Riser Rd., Little Ferry NJ 07643; Ty- 
phoon Air Conditioning Div., Hupp Co., 1135 Ivanhoe Rd., 
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With a circular saw, router, 
and jigsaw, this versatile table 
becomes a whole workshop of 
stationary tools capable of 
surprisingly precise work. 


By JENNIFER HUME 


is for do-it-yourselfers who own 
portable power tools but lack the 
stationary—or even bench-top— tools 
required to do quality woodworking. 
"Its a machine that I began developing 
in 1975 because I couldn't cut straight 
with my power saw and I didn't feel 
comfortable using it hand held," says 
George Lewin, the inventor. 
With the Triton Workcentre MK 3 
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T: Australian-made tool table 


plus the appropriate tool, you can 
mimic several workshop mainstays: 
Mount your portable circular saw be- 
low the work surface, and you have a 
table-saw equivalent. Mount it on rails 
above the work surface, and it per- 
forms radial-arm-saw functions. 
With the optional router/jigsaw 
package, you can transform your 
router into an overhead router when 
you mount the tool above the table— 
or into a shaper when you mount the 
tool below. Your jigsaw, mounted be- 


neath the table, performs band-saw- 


like functions, 

According to Triton’s inventor as 
well as several woodworking experts, 
it is a safe and precise piece of ma- 
chinery. "There is no slipping,” says 
Lewin. “You soon find that your limi- 
tations come from your tools, not the 
table,” agrees Grant Pearce, an enthu- 


With Triton’s two table-top configura- 
tions you can use your circular saw 
in the radial-saw mode for cross cuts 
(lead photo) then convert it to the table- 
saw mode for ripping (insert). 


siastic user, in the British magazine 
Woodworker. 

The Triton adjusts to accept any cir- 
cular saw, from 6' to 10% inches, and 
takes most routers and jigsaws. It 
measures about 25 by 40 by 14 inches 
and folds down flat, so it’s stowable in 
a basement or garage and is easy to 
tote to the car. A 28-page instruction 
manual and an optional three-hour 
videotape make assembly clear. 

The Workcentre with saw carriage 
is about $199; the router/jigsaw table 
is $40. Triton Manufacturing & Design 
Co. Pty. Ltd. is located in Chelten- 
ham, Australia. The U.S. distributor 
is Fred Meyer (Box 42121, Portland, 
Ore. 97242). 


Master your 


In my November 1987 piece on half- 
inch “monster” routers, I invoked a 
basic routing law: The bigger the bit, 
the slower the router should run. Un- 
til lately you had two choices: Obey 
the law and spend $500 for a variable- 
speed router, or break it and use a 
cheaper single-speed model. The penal- 
ty for law breaking? Possible burning, 
chipping, chatter—even broken bits. 

Now two little silver boxes—the 
MLCS RSC-15 and Lutron MK-15— 
offer another solution: They're elec- 
tronic speed controls. After a week's 
testing, I decided they're an indispens- 
able accessory for a single-speed half- 
inch router. Just plug your router into 
one, make a test cut or two, and you 
can quickly find the ideal speed for any 
bit. And having the controls in a sepa- 
rate box is safer and more convenient 
if you use your router in a shaper table: 
Mount the box where it's easy to reach, 
and you needn't fumble under the table 
for the router switch. 


The beauty of 


Thompsons” Wood Protector has a 
unique way of keeping your house beau- 
tiful, no matter how aly the weather. 

In fact, that unique way is really three 
ways. Thompson’ protects against mold 
- and mildew, water damage, and helps 
prevent fading and greying. What’s more, 
Thompsons crystal clear waterproofing 


Dee protection even gets better with age. 


With aer one coat, your wood can have 
nger rlife expectancy than yeu 


Protector. 
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monster (router) 


How do they work? In both, an inner 
electronic device rapidly turns the 
circuit on and off, changing incoming 
voltage to maintain the desired speed. 

Both also have nearly identical con- 
trols, a three-position switch with set- 
tings for full-speed on, variable-speed 
on, and off, plus a control dial with 
numbered settings. But the smaller, 
lighter MLCS has a clip so you can fas- 
ten it to your belt for hand-held rout- 
ing. It also has the lower price: $40. 
The Lutron is more impressively built, 
with a heavy-duty aluminum heat sink, 
and lists for $160. 

Is the Lutron worth the extra 
money? I don’t know. Both operate 
about the same. The Lutron has 
smoother no-load performance at low 
speeds. But when you apply a load to 
the router, it runs smoothly with ei- 
ther control. I also tested for overheat- 
ing by running a router on each at 
half-speed nonstop for 20 minutes. The 
MLCS warmed a bit; the Lutron re- 


The Lutron MK-15 (right) and MLCS 

RSC-15 variable-speed controls let you 
dial the ideal router speed for any bit 
in your arsenal, even a big panel raiser. 


mained stone cold. In a production sit- 
uation it would probably outlast the 
MLCS, but for home-shop work the 
MLCS should be adequate. 

Because these controls will work 
with all universal motors that don't 
exceed their 15-ampere rating, you 
can also use them with other portable 
power tools, including drills, grinders, 
buffers, sanders, and saws.—A J. Hand 


Lutron Electronics, 205 Suter Rd., Coopersburg PA 18036 
MLCS, Box 4053, Rydal PA 19046 
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Topless motoring > 


Jaguar’s coupe now has an open-air 
sister: the XJ-S convertible. Equipped 
with a 5.3-liter V12 engine 
that puts out 295 hp, the car 
is Jaguar’s first ragtop since 
1974, when the company 
ceased production of its E- 
type roadster. A touch of a 
button lowers the insulated roof in 12 
sec. to show off the interior. 
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«Space mirror 


The names of fallen astro- 
nauts will be cut through 
the mirror-finished gran- 
ite surface of this sun- 
tracking memorial. Mir- 
rors behind the names 
emblazon them against 
the sky. Architects Paul 
Holt, Marc Hinshaw,Pe- 
ter Pfau, and Wes Jones 
designed the memorial 
to be built near John F. 
Kennedy Space Center. 
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Gamma knife A 
This 20-ton machine per- 
forms brain surgery with- 
out incisions by focus- 
ing gamma rays on brain 
tumors and vascular mal- 
formations. Housed at 
Presbyterian-University 
Hospital of Pittsburgh, 
the Gamma Knife is the 
first such unit used to 
treat patients in the Uni- 
ted States. 
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< Two-seat ultralight 


This plastic-film- and 
polyester-fiber-covered 
aluminum-structured 
ultralight biplane, now 
undergoing flight tests, 
will cruise at over 60 
mph. Two will ride side 
by side in the Firefly, 


insulating glass P 


The dual-glazed Optim- 
Edge window has a 
fused glass edge, so ar- 
gon gas can’t escape 
from the space between 
the two layers. The win- 
dow’s maker developed 
a glass coating able to 


driven by a 65-hp Rotax withstand the heat of 
532 engine. Don Par- the welding process. 
sons, Airport Route, Box PPG Industries, One 


1000, No. 16, Las Vegas, 


N.M. 87701. 
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PPG Place, Pittsburgh, 
Pa. 15272. 
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Taste tester A 
When the small strip of two-color tape 
on top of this frozen dinner is all blue, 
the food is ready to eat. Designed by 3M, 
the temperature-sensitive MonitorMark 
Microwave Doneness Indicator takes the 
guesswork out of microwave cooking. 


« ET car 


ET stands for Ed Taschner of 
Paradise Valley, Ariz., who had 
this vehicle built to match his 
round garage. It’s a street- 
legal replica of the space 

car seen in Woody Al- 

len's Sleeper. The gull- 

wing doors open to 

» a TV, telephone, 
stereo, and leveling 

and navigational 

systems. 


Mity Lite” sesso 


Powerful penlight A 
Only 4*4 in. long, the MityLite has a 4,000- 
candlepower beam. Sealed with an O ring, 
the $10 light is submersible up to 2,000 ft., 
claims Pelican Products (2255 Jefferson 
St., Torrance, Calif. 90501). 
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BY TIMOTHY 0. BAKKE 


CAD tire > 


Using computer-aided design, 
Goodyear engineers claim to 
have come up with the first di- 
rectional-tread off-road/light-truck 
radial tire: the Wrangler MT. Mud 
traction, wear, and overall handling 


Tale. : are improved over previous Wranglers, says The Goodyear Tire 
Take-apart tow bar A & Rubber Co. (Akron, Ohio 44316-0001). $133-$225. 


The Monoflex tow bar has a de- 
tachable ball hitch, as well as at- 
tachments for carrying a bike, tow- 
ing a motorcycle, etc. When the bar 
isn't in use, a shield covers the 
empty socket and electrical con- 
nector. Siarr Sweden AB, Box 14, 
734 01 Halstammar, Sweden. 


«4 Radio-in-a-pod 


The swan-neck pod of Blau- 
punkt's Berlin IQR 87 brings 
the radio's controls and dis- 
play within easy sight and 
reach of the driver. The radio 
uses two independent receiv- 
ers. While one is working, the 
other checks the signal qual- 
ity of the same program 
on another frequency and 
switches over when that gives 
better reception. 


Add-on air springs » 


Heavy loads in pickups and 
motor homes can result in 
poor handling. Ride-Rite air 
helper springs act as an aux- 
iliary spring system and can 
be individually inflated to 
compensate for uneven loads 
or vehicle sag. Firestone In- 
dustrial Products Co., 1700 
Firestone Blvd., Noblesville, 
Ind. 46060-3023. Price: $250. 
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Electronic torque wrench A = | 


There may be times when your torque | 
wrench isn't precise enough. Enter the | 

J 36660 torque/angle meter. It first 

specifies a threshold torque to get com- 

ponents touching, then specifies a turn- 

ing angle to make the clamping force 

of each fastener consistent. Kent-Moore 

Tool & Equipment, 29784 Little Mack, 

Roseville, Mich. 48066-2298; $450. 
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TUFOIL [S SLIPPERIER 


FREE 
SAMPLES 


SEE DETAILS 
BELOW. 


THAN TEFLON / 


When | first saw the data from our government's most 
prestigious laboratory charting their tests of TUFOIL, | almost 


fell off my chair. 


| know TUFOIL is a superior product. 
After all, I've been working on the prob- 
lems of dispersing Teflon® or Fluon® in 
oil since the early 1970's and getting 
patents all over the world. But here was 
confirmation from on high! My reaction 
was, “Wow! TUFOIL's slipperior than 
Teflon!" 

Their test data showed a steel on steel 
4-ball surface friction of .029 with re- 
markably low wear. |I rushed to my library, 
grabbed a lubricant handbook to see if 
my memory was correct. Sure enough! 
Teflon was listed at .04. 

TUFOIL is not just a little slipperier than 
Teflon. It's a lot slipperier than Teflon. 
There was the handbook data right in 
front of me! 

People ask, "Why don't the auto and oil 
companies recommend TUFOIL?" It's 
simple. The big oil companies’ profit 
comes from gasoline, not lubricants. The 
auto companies comes from car sales. 
Just think. Some of our test cars are 
pushing 200,000 miles. If Detroit recom- 
mended TUFOIL, they might cut their 
sales in half... not likely! Some of our 
customers' cars are well over 200,000 
miles, with their engines purring like 
kittens. 

So its up to you to decide for yourself, 
just as tens of thousands of our cus- 
tomers already have! 


People like you send us letters raving 
about improved starting, smoother op- 
eralion, spectacular acceleration, gas 
savings and much longer trouble-free 
engine life. 

TUFOIL has been written up in presti- 
gious scientific journals, newspapers 
such as the Wall Street Journal, Boston 
Globe, New York Times and Christian 
Science Monitor and tested in Universi- 
ties and laboratories all over the world. 
The results are overwhelming! As far as 


friction and wear of any known lubricant. 
TUFOIL is making history! 

For the last few years, we've been 
running full page award-winning ads in 
NASA Tech Briefs. In them, we call 
TUFOIL, “The Transistor of Lubrication." 
Our competitors are way back in the 
vacuum tube era with products primitive 
by comparison. No other lubricant even 
comes close. 


We're occasionally asked about lubri- 
cants that claim to be one-time engine 
treatments. The answer is simple! There 
is no record in the scientific literature 
that we've seen so far, that a one-time 
treatment by any lubricant will last the 
life of an engine. So don't believe it! 


TUFOIL means big savings for you, your 
car and your machines! So rush your 
order now and get these marvelous 
benefits. 


€ Increases acceleration 
® Boosts gas mileage 
® Easier starts—hot or cold 
e Makes engines run better, last longer 
D -— — —— —Á——— ee —Á——À "a !—— ÓÀ Á 
Here's what some of our customers say. 
This customer wrote a beautiful 4-page 
letter raving about gas savings, easy 
starts. He went on... 
"My acceleration was also noticeably 
increased and where my normal en- 
gine running temperature had been 
with the needle halfway between HOT 
and COLD, it is now only one third of 
the way in between." 
. R. W., Yarmouth Port, Ma. 


This customer got fantastic fuel savings... 


"The use of TUFOIL in my autos has 
been so successful that! purchased a 
gallon of TUFOIL and now use itin my 
3 lawnmowers, garden tiller and 
shredder." 


MAKES YOUR CAR'S ENGINE 


WORK BETTER — LAST LONGER — 


‘improved Mileage 

* Better Performance 

' Easier Starting 

' creased 
Engine Life 

* Reduces Friction 

. * Six L.S. Patents 

More Pending 


How To Use TUFOIL9 

Just add one 8-0z. container of TUFOIL 
to your standard crankcase. (It'll treat 4 to 
5 quarts of engine oil.) If you want to 
super treat your engine, add two bottles! 
You will seethe results in less than 1,000 
miles. Once your engine is broken in on 
TUFOIL, add 4 ounces (v2 bottle) with 
each oil change to keep new perform- 
ance levels. Use TUFOIL repeatedly over 
the life of your engine to help keep it 
purring like new! 


TRY ONE 8 OZ. BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you're not satisfied, simply send us 
proof of purchase with a note and we'll 
refund your money immediately—no 
questions asked. 

Send for TUFOIL today and prove to 
yourself the amazing increase in your 
cars performance. Fill in the coupon 
today. Or call TOLL-FREE any time, 24 
hours a day. 


1-800-922-0075. 


we can see, TUFOIL 1d the Kwon. 


FREE. 


i = TUFOIL Gun-Coat — 


mechanisms 


l O TUFOIL Lightning Grease — Easily sheared grease for i 


instruments 


i [] TUFOIL Lubit-8 — General purpose, household use | 


lubricant 
| FREE brochures... 
O 30 Questions/Answers about TUFOIL 


O "Fun with Superconductors" —we're leading that field 


too! 

See NASA Tech Briefs for technical details, 
1986, 1987 and 1988. 
©1987 Fluoramics, Inc. 
FLUON® is reg. T.M. of ICI Americas Inc. 
TEFLON* is reg. T.M. of DuPont* 
TUFOIL* is reg. T-M, of Fluoramics 
U.S, Patent No. 4.284.518 
U.S. Patent No. 4 224.173 
U.S, Patent No. 3.933.656 
Other U.S. Patents issued and pending. 
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. Products based on on TUFOIL t technology. C Check B 
i one with each order of 2 bottles or more. Check 2 for each | 
| gallon order. Values range from $3.98 to $9.95." 
Super rust inhibited, smooth action 
| O TUFOIL Compu-Lube — Low viscosity for computer i 


. D. W. Seattle, Wa. (in New Jersey, call 201-825-8110.) [6] 


Fluoramics, Inc. rs» 
103 Pleasant Avenue 
Upper Saddle River, N.J. 07458 


Send My check or money order for $ is enclosed. 
handling). See money back Charge my digi sd 
guarantee. C] AmExpress O MasterCard O Visa 
LI TWO 8 oz. bottles... treat two cars Card No.. l E 


rush my TUFOIL order: 
| © ONE8oz. bottle... treat one car for 
$14.25 (plus $3.50 shipping and 


for $25.00 (plus $4.00 shipping 
and handling) SAVE $6.00 


j Exp. Date _ 
i Signature 
| 


After you've tested TUFOIL and like it, 
buy a gallon of TUFOIL to share with Name 
your friends & save $159*!! Fo - 


C] ONE GALLON ...treat 16 cars for — ci 
$125.00 (plus $6.00 shipping and | 
handling.) jl -———ÉÓBBEMLN 
We ship within days! (N.J. residents please add 6% sales tax). Orders to Canada: 


vis Send check or money order in U.S. currency. Add $10 extra 
*over the single bottle price BIG SAVINGS shipping charges. 


BY V. ELAINE GILMORE 


What's Now i. 
What s New Electronic scroller > 
TOO! - The blade of Black & Decker's new 
ETT. jigsaw can pivot 360° to scroll man- 
KN ually or automatically in the direction 


' of the cut. The $60 saw’s variable 
| speed is electronically regulated for 
i better control. 


E 


Big blade thins down A 
Circular-saw blades used in sawmills often chew up 15% 
of the usable timber because they must be thick enough 
to prevent buckling due to heat distortion. Now Swe- 
dish inventor Gunnar Fjelkner has patented a new blade 
design with a 2.8-mm (0.11-in.) kerf instead of the usual 
4-mm (0.16-in.) one. It saves both wood and energy. 
Fjelkner's blade is pierced with a pattern of fine laser- 
cut slits that let the blade expand radially as heat builds 
up. Result: no lateral distortion. Gunnar Fjelkner, Stiern- 
cronas vag 11, 161 53 Bromma, Sweden. 


Both feet on ground » 


This automatic leveler will steady your 
ladder on uneven surfaces. Ladder Magic 
uses spring-loaded pawls that notch into 
toothed wheels to adjust the two telescop- 
ing legs in “e-in. increments. Lift the lad- 
der, and the locks release; set it down, and 
they lock. Studer-Moore Enterprises, Box 
128, Summerfield, Ohio 43788; $90. 
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Knuckle saver A 


Just one turn of the T- 
handle on the Sidewinder 
equals at least eight mo- 
tions with a standard rat- 
chet wrench, notes its 
maker. The *?s-in. drive re- 
versing ratchet wrench is 
tested to 150 Ib.-ft. and sells 
for $30. Sidewinder Prod- 
ucts Corp., 2066 Old Rocky 
Ridge Rd., Birmingham, 
Ala. 35216. 


Tr —— shaper A 


New shaper-cutters from 
Freud have four blades 
instead of two or three. 
The two large wings let 
you feed stock fast, while 
the two small ones pro- 
duce a smooth finish, it's 
said. Six panel-raiser pro- 
files ($184 each) are avail- 

" able. Freud, Box 


7187, High 
Point, N.C. 
27264. 


Add a Radio Shac 


to Your Boat 


Realistic? MX-100 54-Channel Marine Transceiver. 
Specially designed for pleasure boats or commercial craft. 
You get 54 2-way channels for ship-to-ship and ship-to- 
shore communications. Additional channels keep you in- 
formed of lake advisories and weather information. 

You can monitor Coast Guard and port operations, talk 
to other boaters or a base station on shore. Priority button 
provides instant access to emergency channel 16 so you 
can get help fast. Frequency-synthesized PLL circuit for 
precise, drift-free tuning. Selectable power output—use 1- 
watt setting for normal communications, 25-watt for emer- 
gency and long-distance contact. 

Also features adjustable front panel, easy-to-read chan- 
nel display with dimmer, squelch control to cut unwanted 
noise between transmissions, built-in speaker and exter- 
nal speaker jack. Installation is easy, and the supplied 
mounting hardware is adaptable to any on-board location. 
FCC license application form included —just fill out and 
mail. 19-1001, 299.95 
(1) Fiberglass 8-Foot VHF Marine Antenna. 6 dB gain. 
Includes 15-foot cable with PL259 connector. Requires 
ratchet mount (below). 79-101, 39.95 
(2) Ratchet Mount. Solid nylon 4-way design with handle 
for deck or bulkhead mounting. 749-102, 14.95 


TRC-423 40-Channel CB. Handy for talking with other 
boaters, calling the marina, or finding out where the fish 
are. Up/down buttons on the mike make it easy to scan 
through channels. PLL circuit locks-in each channel for 
precise reception. Channel 9 priority switch. Squelch, mike 
and RF gain controls. PA and remote speaker jacks for 
adding a hailer. 721-1513, 129.95 

(3) Fiberglass 48" Marine Whip CB Antenna. For hori- 
zontal or vertical mounting. 16-ft. cable. 421-976, 37.95 


Radio Shaek 


The Technology Store" 
A DIVISION OF TANDY CORPORATION 


Send for Your FREE 184-Page Catalog! 


| | 
| Mail to Radio Shack, Department 89-A-022 | 
| 300 One Tandy Center, Fort Worth, TX 76102 | 
| | 
| | 


! EE EE 
Prices apply at participating Radio Shack stores and dealers. 
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DEN Bag frame > 

=e The Bag Butler 
gives trash bags 
shape, so you can 
rake leaves and de- 
bris directly into 
the bag. The $13 
plastic frame can 
also act as a trash 
can and adjusts to 
fit 30- to 39-gal. 
bags. The Welford 
Co., Box 684, Bel- 
laire, Texas 77401. 


«4 OHV lawn tractor 


Kubota’s first lawn tractor, model 
T1400H, has a 13.5-hp overhead- 
valve gasoline engine and uses a 
hydrostatic transmission. The | 
mower is 40 in. wide, and a grass | 
catcher is available. Tractor and 
mower: $3,250. Kubota Tractor 
Corp., 550 W. Artesia Blvd., 
Compton, Calif. 90220. 


< Weed stopper | 


Sprinkle Preen granules on your 
lawn or in your garden bed, and 
choke out weeds. One applica- 
tion of the weed preventer re- 
mains effective for 14 weeks, 
and it is biodegradable, says the 
maker, Greenview (Box 317, Leb- 
anon, Pa. 17042). Preen is also 
formulated with a fertilizer. A 
5-Ib. container without fertilizer 
(for 800 sq. ft.): $9; 6V4-Ib. Preen 
'n Green (500 sq. ft.): $11. 
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By continuously varying the water flow and stream 
throw, the Dancing Waters oscillating sprinkler cre- 
ates an unusually uniform spray pattern, says Rain 
Bird Corp. (145 N. Grand Ave., Glendora, Calif. 91740). 
There are four models; price range: $15 to $28. 


Multi-component gas can > 


What holds 2'5 gal. of fuel, three quart containers of 
oil, gloves, rags, and an assortment of tools and other 
accessories? The $20 TAGG fuel can. TAGG Along Gas 
& Gear, Box 1158, Bellingham, Wash. 98227. 
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NEW from 


Advertisement 


SOLAR &ETRC As seen on “NOVA”... 


Photon Conversion Device 


Scientists said it couldn't be done . . . but after 27 years of scientific research and 
development and over $150 million in hardware and technical experimentation, 
a new era of energy generation has arrived. 


by GARY STARR 


9 


elf-taught inventor Stanford R. 
Ovshinsky has spawned a new field 
of physics. At first no one took him 
seriously. Scientists scoffed at his idea: 
"It can't be done.” 

He was unknown; not formally edu- 
cated. But Ovshinsky had a vision, a 
dream that "disordered materials" could 
be built inexpensively that would perform 
similarly to expensive crystalline mater- 
ials. Now he is honored by those who once 
shunned him. 


Solar Electricity Affordable? 


Today, these lightweight, nonbreakable 
solar cells are providing electricity for 
ham radios, RVs and boats, water pump- 
ing for farms, and even completely power- 
ing homes. Imagine never paying an 
electrical bill again! If you are just curious 
about how this technology can work for 
you, then order my recently published The 
Solar Electric Book: What the Oil Companies 
Don't Want You to Know. Better yet, if you're 
ready to move to solar now, call our TOLL 
FREE ORDER LINE and we will rush you 
the most appropriate panel. 


*SP-] 

Photon Conversion Device 
4" x 13" 

Only $49.95 


Not Just Another Solar Cell 


These "impossible" devices are now out 
of the laboratory and into the market- 
place: efficient, light-energy converting, 
nonbreakable devices which actually use 
stainless steel as a substrate. That's right, 
these devices contain no glass or crystal- 
line cells. They're lightweight, flexible, 
yet rugged. 

Recently we heard that a bear attacked 
a radio transmitter powered by these 
devices in Alaska. The report back: "the 
camps a mess, but the photovoltaic panel 
is fine!" Not believing the story, an en- 
gineer tried to destroy a panel by shooting 
it with a rifle. The bullet went straight 
through it. The panel continued to pro- 
duce electricity. 


Hundreds of Uses 


You may have seen a similar sample of 
this amazing invention powering a radio 
on the PBS show “Nova.” Now thanks to 
Solar Electric, you can be one of the few 
to own a "Sovonics" device. And at a very 
affordable price. 


What's Wrong With This Picture? 
Previous to the Sovonics material, all light-to-electric devices were made with 
breakable glass. Merely dropping them could destroy their worth! But no more. Our 
rugged stainless steel cells can be pounded with a hammer — even shot with a bullet 


—and still give you power! 


Gary Starr, President 
Solar Electric 
(with powerful M-23 panel) 


Use it as a solar generator to: 
9 Keep your 12 volt batteries charged in 
your car, boat, RV or plane. 
€ Play AM/FM radios directly off the sun, 
eliminating the need for costly batteries. 
® Recharge nickel-cadmium batteries for 
all your electronic toys and gadgets. 
€ Provide electricity for a distant yardlite. 
9 Powerfans, motors orother experiments. 
Think of the other possibilities for 
which you could use a portable light-to- 
electric energy device. But hurry! Sup- 
plies are limited. For fastest service, use 
your major credit card and call our 
TOLL FREE ORDER LINE 


800-832-1986 


and we will rush your order to your 
doorstep. Or, simply return the order 
coupon below. Orders will be filled on a 
first-come, first-serve basis. Don't delay! 
Put your hands on history today. 

All Photon Conversion Devices are 
UNCONDITIONALLY GUARANTEED. 


O Please send *SP.] Photon Conversion Device(s) 
(@ $49.95 + $3 S/H each. (Limit: 2) 

O I'm just curious! Send me What The Oil Companies Don’t 
Want You To Know (144 pgs.) @ $11.95 + $2 S/H. 

Method of Payment: 

Charge my O Visa O MasterCard O AmEx 

BERRONS Sa a ie eee Exp. — 


Name = 
Address 


OE es 
Return to: PCD- Solar 175 Cascade Ct, Rohnert Park, CA 94928 
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Shades of Polaroid A | 

The Cool Cam, Polaroid's latest, 
is an eminently simple instant- 
film camera with a fixed-focus 
lens and built-in electronic flash. 
Aimed at young style-mad pho- 
tographers, the camera comes in 
designer colors (different for boys 
and girls) with matching case 
and sunglasses. List: $30. 


New-look 35 A 


Chinon's Genesis combines some of 
the features of the single-lens reflex 
with those of simple-to-use lens- 
shutter cameras. It has true through- 
the-lens viewing and exposure mon- 
itoring, a non-interchangeable 35— 
80mm zoom, and auto everything 
else. Price: $530. 


Focusing wheel V 


The ergonomically designed Olympus 
OMSS is an SLR with a new wrinkle: 
a ridged thumb wheel that you turn to 
drive a motor that focuses the lens, so 
the camera can be used one-handed. 
Exposure and film advance are auto- 
matic. Price with a 50mm f/2.0 lens is 
$385. 


Aem | Dealer's choice A 


SNndNWAIo Kodak’s new “S” 35mm cameras differ 
widely in features—and cost. The S100EF 
oo = | j | | (top) is a basic point-and-shoot model with 
4 Bur 00 : — a 35mm fixed-focus lens and a modest 
a m | price—$60. The more complex S900 tele 
camera (above), at $230, has the same 
35mm lens, but also an autofocusing 62mm 
telephoto lens. Both have built-in flash. 


Disposable 35mm flash?? > 


Would you believe a throw-away camera with a built-in 
electronic flash? That's the latest from Fuji, maker of 
the first disposable 35mm design. The Fujicolor Quick- 
snap Flash, with its 24-exposure 400 color print film, has 
a flash range of 3 to 10 ft. Price is $14. 
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Peekaboo autofocus A 


Canon's Sure Shot Multi Tele has 
a unique solution to slimming a 
bifocal (35/60mm) camera: a re- 
tractable lens that pops out dur- 
ing exposure, as seen here. There's 
also an internal switch for choos- 
ing a full- or half-frame format. 
Price: $399. 


«Have a fling 


Last summer, Kodak in- 
troduced a throw-away 
camera dubbed the Fling, 
which used 110-size film. 
The Fling 35 now joins 
the earlier model. It is 
built around 24-exposure 
Kodacolor Gold 400 film. 
The larger format should 
give better prints. The 
price is $8.35. 


for the body: $857. 


Auto zoom AF 35 > 


The 3X (38—105mm) pow- 
ered zoom lens of the 
Olympus Infinity Super- 
Zoom 300 can be set to fill 
the frame with either a 
full-size or a head-and- 
shoulders portrait, even 
when the subject is mov- 
ing. One-hand operation 
is easy. There's a built-in 
flash too. List price is $550. 


Still video A 


Two new and special 
backs turn Minolta's Max- 
xum 7000 and 9000 mod- 
els into still-video cam- 
eras, recording up to 50 
images electronically on 
an industry-standard 2-in. 
still-video floppy disk. 
The photo shows a Max- 
xum 9000 with an SB-90S 
back. The price for either 
back is $2,915. 


Versatile autofocus 35 A 


Billed as a camera for serious photographers, Ni- 
kon's N8008 claims: the world's fastest and most 
sensitive autofocusing/electronic-range-finder sys- 
tem that can function in light as dim as EV —1; the 
world's fastest shutter speed for a 35mm camera— 
l/&ooo sec.: and the fastest-ever motor drive built 
into an autofocus 35. Of major value to Nikon own- 
ers, earlier Nikon SLR lenses can be used. Price 
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Designed for small areas like 
nooks and bathrooms, the 
29-in.-dia. Universal Monte- 
rey fan is the smallest ceil- 
ing fan available, says Home- 
stead Products (Box 9000, 
Ramona, Calif. 92065-9000). 
A reversible three-speed mo- 
tor is standard; light acces- 
sories are optional. The $180 
fan comes in polished or an- 
tique brass, or white, with 
oak or white blades. 


Cream stain » 


No mixing, easy ap- 
plication and clean- 
up, and no streaking 
or dripping. That's 
what you get with 
Gel-eze wood stains, 
says Fabulon Prod- 
ucts, Box 1505, Buffa- 
lo, N.Y. 14240. Avail- 
able in 4- to 32-oz. 
squeeze bottles, Gel- 
eze comes in nine co- 
lors, plus * natural 
prep" and tung oil, 
for $3.50 to $10. 
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-— chimney cap A 


Insufficient draft in your chimney can be an annoying problem, and | 
downwind—sudden puffs of smoke spewing from the fireplace—a frighten- 
ing one. The weather-vane-like Belcap stack guard solves both air-pressure 
problems aerodynamically, says Beldes Inc., Box 2808, Westport, Conn. 06880. 


Landscape walls A 


Strong concrete retaining 
walls made easy is the 
promise of Keystone Ke- 
taining Wall Systems (7600 
France Ave., South Edina, 
Minn. 55435). The interlock- 


< Extending spout 


The Peerless Spray Spout is a ing concrete blocks—de- 
European-style faucet-sprayer signed to provide '^-in. set- 
combination with a 5-ft.-long back—each weigh 94 lbs. 
hose. You alternate between the for one-man handling. They 
aerated-flow and spray modes come in three textures: 
by pushing a button. The single- rock face, exposed aggre- 
lever insulated faucet comes in gate, and striated. 


three colors—white, almond, 
and gray. Price: $150. 
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BY WILLIAM J. HAWKINS 


What's New 
ELECTRONICS 


Poolentertainer > 


Beautiful, sleek, blends 
nicely into the scenery, 
and made for the out- 
doors. No, not her... the 
in-ground speaker. Omni- 
speaker can be buried for 
permanent installations 
around pools or barbecue 
areas. It’s $129 from Tri- 
pod International Co., 
15410 E. Valley Blvd., City 
of Industry, Calif. 91746. 


«Clever compass 


Nautech’s compass uses a digi- 
tal display to show where you're 
going, memories to tell where 
you've been, and a timer to mea- 
sure how long it took to get there. 
From Nautech Ltd., Anchorage 
Park, Portsmouth, Hampshire 
POS 5TD, England. 


< Control-clutter fixer 


Put your remote controls in the 
Cockpit to make them usable from 
any part of the room. How? The 
coffee-table container has a built- 
in infrared light amplifier. It's 
made by Video Link, 12950 
Bradley Ave., Sylmar, Calif. 
91342; $50. 
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Stacked test system A 


Up to 13 slave modules stack on 
the master system 21 unit from 


J4 Deep charge 


Charge AT&T's model 5310 John Fluke Mfg. Co. (Box 
portable telephone, and you C9090, Everett, Wash. 98206). 
won't have to do it again for Result: You create a digital test- 
another seven days. It uses ing system without the need of 
standard batteries, but spe- equipment racks or wiring. 


cially designed low-power- 
consumption circuitry drains 
them super slowly. Price: $220. 
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CREATION 


| à < Four-stroker 


p I 
Fx Ip A new twin-cylinder 15-hp 
| model tops Honda's line of 
four-stroke outboards. The 
overhead-cam BF15 is 
available with an electric 
starter, according to Amer- 
ican Honda Motor Co. 
(10866 Wilshire Blvd., Los 
Angeles, Calif. 90024). The 
basic model sells for $1,425. 


| Be seen, boaters A 
Attached to a boat’s masthead, the 
| Visiball radar refiector returns a strong 
echo regardless of the boat’s inclina- 
tion, says Kemp Masts Ltd., St. Marga- 
ret’s Lane, Titchfield, Fareham, Hants, 
PO14 4BG, England. 


Shallow runner A 


What starts moving in 8 in. of 
water and planes in as little 
as 4? A scooter boat. It’s for 
fishing on the flats where oth- 
er craft can’t go, says Shallow 
Sport Boats (Box 13026, Port 
Isabel, Texas 
78578). An 18-foot- 
er is about $6,500 
without motor. 


Omni tool A 


The Cannondale bike tool combines four 
Allen wrenches and two screwdrivers in 
a jackknifelike design. Lots of bicycle re- 
pairs and adjustments can be made with 
this single tool, says L. L. Bean (Freeport, 
Maine 04033). The price: $10. 


< Aero trailer 


The Voyager 2000 trailer has a drag coef- 
ficient of 0.23—far lower than the slipper- 
lest cars, claims its British maker, C. I. 
Caravans Ltd. (The Oaks, Fordham Rd., 
Newmarket, Suffolk CB8 7AL, England). 
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iPlatinum Technology Guarantees 


Mileage Increase By 22% 


Platinum technology in automobiles 
has finally been put to a good use, helping 
the consumer's pocketbook. A device 
g called "Platinum GaSaver," patented by 
National Fuelsaver Corp., increases the ef- 
l| ficiency of your combustion so effectively 
that your mileage is guaranteed to increase 
2296 in gasoline engines. 

Unlike its cousin the catalytic con- 
f verter, Platinum GaSaver increases per- 

| formance, As stated on the package itself, 
"The Injector itself takes only minutes to 


install, while the platinum entering the - 
engine increases the percentage of each | 


gallon burning in the engine from the nor- 
mal 68 percent to 90 percent. 

"Normally, that 2296 would only burn 
when it came in contact with the platinum- 
coated surfaces of the catalytic 
converter.But with the GaSaver introduc- 
ing the platinum into the engine, platinum 
catalysis can now burn that fuel in the 
engine where the release of that heat and 
energy is harnessed to drive that vehicle. 

"With 22 percent more of each gallon 
burning in the engine, 22 percent fewer 
gallons are required." 

Although this product is fairly new to 
the public, industry has been using this 
knowledge for years. Many large oil com- 
panies use the same technology to increase 
their refinery profits by millions per year. 

Now that the consumer is aware that 
large companies profit from this catalytic 
procesi, it is time the consumer profit as 
well. 

Believing in the public interest, Joel 
Robinson of National Fuelsaver Corp. 
developed this simple device. After years 


of research and development, along with 


overcoming extreme obstacles, National 
Fuelsaver Corp. now offers their product 
nationwide. 

Platinum GaSaver is not only cost ef- 
fective, but conforms to all Federal and 
State pollution standards. Enclosed with 
each device is helpful printed material in- 
| cluding confirmation by the federal gov- 
ernment that the product meets and exceeds 
mileage claims made. A copy of the test 
results accompany each unit. 

Acting as a brochure, we have included 
several displays in this article for your 
review. | 

After reading all of the information 
offered to you, call the number below so 
you too can save with platinum technology. 


| We are the on 


Hose to vacuum line 


leading to 
combustion chambers 


Air drawn in by vacuum 


Air space where 
bubbles burst, 
creating a platinum vapor 


Holding solution 
for platinum 
(GaSaver Concentrate) 


Air bubbles gather 
platinum molecules 


HOW THE PLATINUM GASAVER SYSTEM WORKS 


Dealerships Welcome 


With the success of Platinum GaSaver 
sweeping the nation, wholesale dealers are 
needed at all levels in most areas. 

“One outof ten inquiries we receive are 
interested in being involved with market- 
ing the GaSaver. This could be an opportu- 
nity of a lifetime," responded Ronald A. 
Davidoff, responsible for one of the largest 
marketing areas in America. "If anyone is 
willing to put forth an honest effort, they 
can't help but be successful." 

Being respectful of the product's integ- 
rity, only honest and sincere individuals 
will be allowed to market this product. 

Needless to say, many "fly by night" 
outfits have come and gone. Only products 
that are legitimate will be accepted by the 
public. 

If you agree with the above ideals, and 
are willing to put forth the effort, your call 
would be most welcome. Please call 
extension 25. 


800-327-9078 


authorized National Distributor for 
National Fuelsaver Corp., Clinton, Mass. 


ORDER BY MAIL 


National Fuelsaver of Az. * 500 E. Thomas Road 


Phoenix, AZ 85012 
M-Sat. ORDER BY PHONE 6am-7pm 


800-32/-90/8 


In Arizona: 274-6995 


What the GaSaver 
Guarantees 


The GaSaver guarantees uncondition- 
ally a mileage increase by 22%. With the 
cost of vehicle maintenance and petroleum 
products continually rising, it's about time 
this stranglehold comes to an end. 

But the good news doesn't stop there. 
Performance increases dramatically be- 
cause our process increases octane 4 points. 

Probably the most valuable asset of- | 
fered is the extending of your engine life by 
removing carbon deposits. | 

America, How can you afford not to use | 


| Platinum GaSaver? All of the above attrib- 


utes are guaranteed. 
SUZ 
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EI the retail product you are not 10096 
-— satisfied, simply return the unit S<% 
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Documented test results 
accompany every GaSaver E 
Send me one GaSaver 
C] Send me GaSavers (2 or more). 


[] Contact me about wholesale ordering 
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Nordiclrack 
is the Best... 


Here's the evidence... 


A major university 
performance laboratory c con- 
cluded NordicIrack users burned 
more calories and obtained sig- 
nificantly more cardiovascular 
exercise than from any other 
machine tested* 


More complete workout 
than an exercise bike 
The efficient arm exerciser 
on the NordicIrack pro- 
vides upper body exercise 
missing when sitting on a 
stationary bike. 

Safer, more thorough 
exercise than a rowing 
machine 

Unlike rowing machines, Bill Koch 
NordicIrack's arm and leg Olympic 
resistance can be adjusted Silver Medalist 
independently so you can set the 

tension ideally for your arms and legs. 

No lower back pain with NordiclIrack. 


*Scientific test results included in 


NordicTrack Brochure € 1988 NordicTrack 


A CML Company 


Stealth! Continued from e5l 


Such figures show why there has 
been such a drive to produce stealth 
airplanes for many years. Some, in 
fact, hypothesize that more has been 
spent on stealth than on the much 
more highly publicized Strategic De- 
fense Initiative, or "Star Wars," proj- 
ect. But while a stealth bomber would 
have many important advantages, it 
would have to give up a lot of desir- 
able features as well. 

"The more stealthy you make an air- 
craft, the less efficient will be its per- 
formance," says Anibal Tinajero, a 
defense analyst with the Congres- 
sional Research Service. The experts 
agree: Design a plane for maximum 
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r Best way to lose weight 


** Aerobic exercise is the most 
effective way to lose weight. 
Because no other exercise 
machine burns more calories 
than NordicIrack, you can lose 
weight faster without dieting. 


Easiest way to the best workout 


Exercise in the comfort and conven- 
ience of your home. Easy and fun 
to use. Stores in only 17x23 inches 

floor space and unfolds in seconds. 


Duplicates the world's best 
exercise— cross country skiing 
Even if you've never skied, in a 

: few minutes you'll 
be “tracking.” 


| FREE BROCHURE > 
8 AND VIDEO 
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Call Toll Free: 1-800-328-5888 


In Minnesota 1-612-448-6987 In Canada 1-800-433-9582 
141 Jonathan Blvd. N., Chaska, MN 55318 


| [] Please send free brochure 
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stealth, and you give up performance, 
range, and payload. 

First, stealthy shapes have rela- 
tively low inherent stability and con- 
trollability. Remember Hansman's 
remarks about the best stealth shape 
being a blob? Unfortunately, blobs 
don't have very efficient aerodynamic 
shapes. For best directional control 
and stability, for example, control sur- 
faces are on the tail — well behind the 
center of gravity. To gain stealth, the 
B-2 gives up its tail entirely. 

While the shape of the Lockheed 
fighter has never been revealed, it is 
generally agreed that several have 
crashed during testing, the last of 


which was on July 11, 1986, when mil- 
itary authorities cordoned off vast 
areas of the California mountains in 
which a plane—never identified —had 


| gone down. 


Other threats 


Most speculation concerning the B-2 
has involved hiding it from enemy 
radar, because radar is clearly the 
prime military sensor used today. Yet 
the plane would be worthless if it 
could be easily detected and tracked 
by other methods. For example, sat- 
ellites with infrared sensors have been 
highly developed. They're used, among 
other things, to track-test missile fir- 
ings by both the United States and 


| the Soviet Union. If stealth put out a 


hot exhaust trail, it might be tracked 
by satellite infrared sensors. Three 
techniques will probably be used by 
stealth to mask IR. First, the exhaust 
is apparently below the wing, hidden 
from direct view by a satellite. Sec- 
ond, it will probably use a broad 
diffuser that will change the concen- 
trated jet exhaust into a wide thin 


| wedge of gases. And third, a small 


auxiliary inlet beneath the main 
engine inlet—engineers call it the 
boundary-layer gutter—may gather 
air to mix with the exhaust, cooling 
it and thus reducing the probability 
of it being seen by an IR sensor. 

Finally, the B-2 will be equipped 
with the latest electronic countermea- 
sures available. Because it will have 
such a small RCS, it will be possible 
to use forms of ECM spoofing not gen- 
erally available. "Radar cross section 
is only one aspect that's going to make 
a super penetrator," said one officer 
who would not speak for attribution. 
"The other half is the avionics. When 
you get the radar visibility down very 
small, you can start manipulating the 
radar signals so the enemy doesn't see 
you." 

Such a combination would be able 
to confuse the enemy even if he picked 
up a stealth echo. "With a very small 
target, it’s easy to spoof at a low 
power," says Sweetman. "So you can 
send back a doctored return. You 
broadcast something that imitates the 
return on the first pulse, but then you 
gradually feed in an error that says 
you're where you're not. The second 
pulse is a little bit later than the real 
pulse would be. The third is still a lit- 
tle more separated, and so on. By this 
time the radar's logic is locked onto 
this wrong pulse train, and before you 
know it, the enemy has got the wrong 
range." 

Although there is no evidence to re- 
veal just where it may stand, there is 
the possibility of an even more exotic 
approach. It is a technique called ac- 
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® Heats the water as it passes through, 


.- -Two way temperature control. ..saves power and water 


® Provides unlimited amount of hot water 


... Starts automatically with flow of water 
e Can be added to shower to increase water temperature 


è Easy to insiall and operate 


® Requires only electrical and cold water sources 

e Automatic electrical shutoff to prevent overheating 

® Supplied with a conventional faucet style outlet for basin, 
sink applications, and a flexible shower hose attachment 
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401 EAST ERIE AVENUE 
PHILADELPHIA, PA 19134 


tive loading, and it is based on the 
principle that a signal at the same am- 
plitude and opposite in phase can to- 
tally cancel out another signal. If such 
a technique can be developed to the 
required level of delicacy, it might be 
able to erase its echo from the radar 
screen entirely. 

It will be a difficult problem to solve. 
For example, the Soviet SA-10 ground- 
to-air missiles use three different 
tracking radars simultaneously. Even 
if signals from two were spoofed, the 
third would keep it on track. 

As stealth takes shape, the Rus- 
sians, of course, are not standing still. 
They are undoubtedly working to im- 
prove the sensitivity of their radar, for 
example. As for the development of 
stealth aircraft, most experts believe 
the Soviets are well behind, mostly be- 
cause they lag in the technologies nec- 
essary to the effort: supercomputers 
to manage the complex aerodynamic 
design tasks, advanced composite ma- 
terials and manufacturing techniques, 
and high-speed electronics for defense 
and spoofing. 

In this country some research is 
going on in bi-static radar with the 
transmitter in a satellite and the re- 
ceivers mounted in planes. The ra- 
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tionale is that the RCS of a stealth 
aircraft seen from above is much 
larger than that seen from dead ahead 
or the side. A satellite signal would 
thus produce a larger reflection. The 
planes bearing the receivers could fly 
in radar silence and not give away 
their positions by transmitting radar 
pulses. Just how far the Soviets have 
got along this track is unknown, but 
there is little doubt that work is 
underway. 


The big question: Will it work? 


In testimony before a House sub- 
committee several years ago, Robert 
Cooper, director of the Defense Ad- 
vanced Research Projects Agency, 
called stealth "the most revolutionary 
military aeronautics technology since 
the jet engine and the swept wing." 
The Air Force, perhaps not the most 
unbiased judge, says that while effec- 
tive anti-stealth measures might be 
developed, it would take a long time, 
and the Russians would have to spend 
five times as much on defenses as the 
aircraft will cost the United States. 
In general, there has also been strong 
support in Congress. 

But there is no shortage of critics. 
Some claim that today's technology 
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isn't good enough to produce a success- 
ful stealth aircraft. Others say the en- 
tire project will fail if the plane is ever 
tested in the crucible of war. One even 
says it was a bad idea from the begin- 
ning—even if it is technically feasi- 
ble. Defense analyst Professor William 
Kaufmann of Harvard says there is 
no rational mission for stealth. “We 
cant track mobile targets fast enough 
to tell Stealth where to go,” he says. 
“Sending a $400 million aircraft cruis- 
ing around the Soviet Union looking 
for surviving targets to drop nuclear 
weapons on after U.S. missiles have 
already obliterated virtually every- 
thing is just nonsense.” 

Drew Middleton, a highly respected 
military analyst for The New York 
Times, takes perhaps a more balanced 
view. In 1983 he wrote, “While Air 
Force officers concede that the Stealth 
program is a race with Soviet efforts 
to improve radar and other detection 
devices, they point out that such a race 
is part of superpower competition. As 
an example, they cite the race to es- 
tablish a sure means of submarine 
detection. And, they warn, as long 
as the Soviet Union and the United 
States are military rivals, the compe- 
tition will continue.” 
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You'll receive FREE details on 
the breakthrough HOME 
PROTECTOR" "Wireless" 
Security System...from 
BLACK & DECKER. 


Now, whether you're away from 
home...at work, on vacation, a 
business trip, or on an errand... 
you can have reliable protection 
for your home. 

Introducing Black & Decker's 
HOME PROTECTOR System...a 
state-of-the-art, wireless security 
system that guards your home 24 
hours a day, every day. Whether 
you're home or away. Any effort 
to enter your home is instantly 
met with a formidable line of 
defense...flashing lights, a power- 
ful siren, and, with our optional 
"24-HOUR" telephone monitoring 
service, a call to the police or 
anyone you choose... all within 
minutes of an attempted break-in! 


State-of-the-Art System 
Delivers Professional Level of 
Protection! 

The HOME PROTECTOR is 
one of the most reliable wireless 
security systems available for 
home use, at its "heart" are 
advanced electronics with failsafe 
features. Electronics which make 
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every component...door sensors, 
window sensors, sirens, even the 
System Controller itself...capable 
of functioning independently. 
The moment a protected door 
or window is moved the entry 
sensor sends a coded, audible 
signal to the Controller Unit, 
which, in turn, activates the Sys- 
tem. Even if the System Con- 
troller is destroyed, the rest of the 
system continues to operate! 


LESS THAN HALF THE COST 
of Most Professionally 
Installed Systems! 

Now, through Black & Decker's 
revolutionary technology, you 
can easily install a system that 
can guard your family and home 
with reliable protection...for less 
than half the cost of most 
professionally-installed systems! 


For FREE details... including 
"6 Things Burglars Know That 
You Should Know Too”...call 
TOLL FREE or mail the 
coupon TODAY! 


CALL TOLL FREE 
1-800-762-3100 


BLACKS DECKER” 
HOME PROTECTOR™ 
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Clifton, NJ 07012 
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PROTECTOR Security System. 
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Tiny picker-uppers 
[Continued from page 55] mmm 


substances that facilitate chemical re- 
actions without actually participating 
in them. The mineral oil attaches it- 
self to the monomers to form little 
droplets. During this process the so- 
lution is kept in motion so the drop- 
lets don't separate—just like shaking 
up salad dressing. Then when the cat- 
alyst is added, the monomers link to- 
gether and form individual particles, 
entrapping the oil inside. You're con- 
stantly sampling the materials and 
examining them under the micro- 
scope," says Katz. "Gradually the re- 
action proceeds so that out of our 
primordial soup these tiny little uni- 
verses emerge—Microsponges satu- 
rated with mineral oil.” 


Pressure sponges 


So far the process has been used to 
make sponges that respond to pres- 
sure—like those holding the white 
powder that go into an after-shave lo- 
tion. Won is working on a sunscreen 
that contains pressure-sensitive Mi- 
crosponges. What products could use 
Microsponges that respond to triggers 
other than pressure? Won suggests a 
fragrance that releases in response to 
body heat. “When you perspire the 
sponges will release, and the scent will 
be stronger," says Won. 

“In the lab we can determine the 
characteristics that will make the dif- 
ference in the Microsponges' behavior, 
what triggers they respond to, and 
what feel they will have," he says. The 
important characteristics are pore di- 
ameter, pore volume, and resiliency. 
By controlling the parameters of the 
experiment, such as the catalyst that 
is used or the materials that are to 
be entrapped, APS scientists set the 
properties of Microsponges. 

Microsponges improve the perfor- 
mance and the feel of products, claims 
John Williford, president of APS. "The 
Microsponges are too large to be ab- 
sorbed into your skin, so the product, 
whether it's a sunscreen or an anti- 
fungal powder, will last longer" Mi- 
crosponges have the capacity to re- 
lease more of their contents in re- 
sponse to the appropriate trigger hours 
after the initial application. Accord- 
ing to Williford, Command Release 
technology has been licensed by a 
number of pharmaceutical companies 
worldwide, and APS foresees the use 
of Microsponge technology in numer- 
ous products, such as sunscreens, lip- 
sticks, lotions, and muscle relaxers. 

APS also plans to apply Micro- 
sponges to other types of products. 
"We're thinking about Microsponges 
in cleaning and agricultural products, 
and even food,” says Williford. “Imag- 
ine a gum that releases flavor every 
time you chew it.” 


Go climb a ladder! 
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close eye on these ladders' integrity, 
making sure all nuts are tight at all 
times. 


The down side 


Buster Keaton could have done co- 
medic wonders with one of these lad- 
ders, especially in a tight space. With 
one-piece ladders you always have 13 
to 16 feet or more of ladder to deal 
with, no matter what job you're doing. 
They can be unwieldy to use as you 
unlatch one hinge at a time and ro- 
tate sections to where you want them. 
I was glad no one was watching dur- 
ing a couple of my wrestling matches. 
The Krause Stabilo has one foot up 
on the competition when it comes to 
unlatching hinges: À bar extends be- 
tween each pair of hinges, so all I had 
to do was tug at the center of the bar 
to unlatch both hinges at once. 

Despite the many configurations of 
the multi-hinged ladders, they may 
not be as versatile as they appear. 
Many of the positions, such as the 
bend-around-a-bush and some stair- 
spanning shapes, are useless except 
in a narrow range of conditions. For 


instance, when Art Director Dave 


Houser and I tried to replicate some 
of the unusual shapes we'd seen in the 
glossy brochures for our lead photo, 
we couldn't do it. The front stoop was 
not the right size for some of the stair- 
well shapes, and we couldn't use the 
zigzag over-the-bushes mode because 
there was no ledge on which to rest 
the house side of the ladder. You may 
find similar limitations around your 
house. 

But for all that, these ladders are 
practical tools. Recently I needed to 
transport a six-foot ladder to a remote 
away-from-home job, but all I had to 
haul it was a family sedan without a 
roof rack. No problem. I tossed a folded 
ladder into the trunk and was off. 

Their versatility, despite some lim- 


itations, is valuable. And there are | 


accessories, such as the standing plat- 
forms, wide mud feet for soggy loca- 
tions, paint-can trays, and add-on 
adjustable leg levelers to steady the 
ladder on a slope, that make them 
even more practical. 

But the biggest selling point of the 
ladders may be their compactness. 
Even if you are strapped for storage 
space, you can have a good-size lad- 
der for every occasion—right in your 
closet. 


SOURCES OF MULTI-POSITION LADDERS 


Alsatech Inc., 2431 Devon, Elk Grove Village IL 60007; 
Dumarco Corp., 2804 W. La Fevre Rd., Sterling IL 61081; 
Jaws U.S.A., Box 6262, Parsippany NJ 07054; Krause inc., 
9123 N. Second SL, Roscoe IL 61133; Tool America, 807 
White Plains Rd., Scarsdale NY 10583; Versa Products, Box 
905, Muskego WI 53150; R. D. Wemer Co., Box 580, Green- 
ville PA 16125; Westway Products Corp., 31878 Camino 
Capistrano, San Juan Capistrano CA 92675; Wing Enter- 
prises, 1325 W. Industrial Circle, Springville UT 84663 
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is an extra step you can take during switch will turn off the pump, saving 
the installation job that will prevent the engine from the ravages of insuffi- | 
engine damage due to low oil level cient lubrication. The switch will also 
and also will guard against a possible turn off the pump if the engine stalls 
fire in the event of a collision: Install because of carburetor flooding or dur- 
an oil-pressure shut-off switch in the ing an accident. 
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dcr BA ye Pena PINION UNIT STEERING GEAR 

_ Now Americas favorite air compressor Slow warm-up 
Housfeld's sane E al A power rack-and-pinion steering unit | Does your engine hesitate when cold? | 
products in one, providing all the air that’s about ready for a rebuild can | Does it have a vacuum-controlled ex- | 
power you need for a variety of auto- feel as follows: When the vehicle is | haust manifold heat riser? If so, see | 
motive and household jobs. started cold, the steering wheel will | whether the actuator rod on the early 

. Look for the 3-in-1 PowerPal at a home be tough to move for the first several | fuel evaporation (EFE) valve moves | 
improvement store near you. For tech- turns, then it will become normal. | when the engine is started. If not, dis- 
nical information, call 1- 4193 Hardened oil seals in the steering gear | connect the vacuum hose and feel for 
from 8 am -5 pm EST and ask for Pat. are the cause of the stiffness; replac- | suction. If vacuum is good, suspect a 
'AM 77 ing the seals is the cure. leaky actuator diaphragm. 
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|o ona yA 
ra bug 
^ K 3 1 


Take Adv 
Looking for a fantastic buy on a new home or a versatile business opportunity? 


We Make It Easy With: Our Homes Made Of Steel Offer: 
* Versatile investment programs e Super energy efficiency (R-30) 
e Substantial discounts on homes * Low maintenance/high strength 
* Unrestricted sales territories ! _ * Clearspan interior flexibility 

| * Noinventory requirement — 4" —. + Hundreds of popular designs 
* Full training and support — 7777,77" 4f. * Fast, simple construction 
* Financing assistance m wd d , © Unique patented designs 
* Advertising support E Gt * Custom designs available 
* Construction assistance \ | | M e Affordability 


DISTRIBUTORS... ^ Join the 
WANTED r-ote Industry Leader 


In Select Territories 


tora Video Tapeor Call Toll Free: 1-800-TRI-STEEL 


(800)874-7833 or (800)433-5555 


Replacing valve seals 
When changing valve-stem oil seals, 
be sure you use the same type as the 
original seals. Umbrella and positive- 
| guide seals are the two common types. 
Using the wrong type of seal may 
 starve the valve stem and guide areas 
of oil or allow too great a flow of oil, 
resulting in high oil consumption. 


1948 All Rights Reserved 


Professional writing power, Mrs ; 


in your palm. 


More Information 


Poor spelling doesn't mean youre W 
dumb. Boring writing doesn't mean you're 
dull. But many people think otherwise. 

Now avoid these embarrassments at — 9 
the touch of a button, with WordFinder—a : < 4 
100,000-word spellchecker and 220,000- =.= 
word thesaurus in a tiny 60z. package. 

Unsure of your spelling? Sumply type 
the word and touch a key. No matter how 
badly you botch it, you'll get the right 
answer in seconds. 

Want to write with precision and 
pizzazz? A massive thesaurus becomes 
your muse. Just type a word that’s almost 

t you mean, and instantly scan dozens OE 
of dazzling synonyms. 7 rng NE S. 4 x 34" WordFinder 

Even learning is fun with WordFinder 2 micro-processors and 4.5 megabytes of wordpower. 
... It's great for games like crosswords, 
hangman, Scrabble® or “Jumble? W WordFinder FWS15 $99.95 ($4) Order 

WordFinder helps build your image, two at special savings! 
and boost your children’s grades. In fact, W 2 WordFinders FWA26 $190.95 (6) 
it's the same software created for PC's by All units include 4 "AAA" batteries, 1n- 
Xerox . .. and rated "Editor's Choice" by structions and a 90 day warranty. 


PC Magazine. Order toll-free 24 hrs. a day 


Order yours today with our 30 day, 
money back guarantee. Credit card hold- 800-443-0100 ext. 690 


ers may call our toll-free number. Or mail ® 
your check, including handling ( ), to RYAN 
the address below. CA residents add BY € MAIL 


6% sales tax. 23010 Lake Forest Dr., Suite D321 
Laguna Hills, CA 92653. 


DISC-BRAKE 
CALIPER 


Caliper repair tip 


Doing a front-disc-brake job? Break 
open the bleeder screws with a piece 
of hose attached before pushing the 
pistons back into the calipers. This al- 
lows you to push out the old brake 
|! fluid, which contains moisture and dirt 
that can cause corrosion and result in 
a seized caliper. This extra step can 
save your replacing the calipers later. 
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Aulhorized Liguidalor 


? S M CHRONAR 
EB The WalkLite | 
— O O 
i 1 Solar Powered 
Light llluminates 
4 Walks, Decks, Etc. | 
| UP to 5 Hours! 


‘SOLAR POWERED 
OUTDOOR LIGHT 


Technological Breakthrough! At last, 

ingenious outdoor lighting for you! It's the 

Solar Powered WalkLite from Chronar that 

helps ensure safe footing for friends and 

family (up to 5 hours) every night. All day 

long, the solar panel stores the sun's 

energy. And when darkness falls, the .6W 

incandescent light turns on automatically! 

Save now at our LOW price and later on 

with NO utility bills! 

® Keeps Walkways Bright Automatically. 

® Daytime: Collected Sunlight Energy 
Recharges Built-In Battery. 

® Nightime: Light Turns On Automatically 
(for Up to 5 Hours). Goes Off When 
Stored Energy Is Depleted. 

e Maintenance Free Anti-Rust and 
Weather-Resistant Black Design. 

e No Wiring. Installs in Minutes. 

e Guides You and Guests Safely Through 
Darkness. Pole or Wall Mountable. 


90-Day Ltd. Factory Warranty. 


57900 $40 


Liquidation Price .. 
Item H-3741-7374-432 S/H: $5.50 ea. 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 
Toll-Free: 1-800-328-0609 


SEND TO: 
I Authorized Liquidator 
1405 Xenium Lane N/ Minneapolis, MN 55441-4494 
Light(s) Item H-3741 -7374-432 at $49 each, 


i 
Send . Solar B 

it plus $5.50 each for insured shipping, handling. (Minnesota d 
i residents add 6% sales tax. Sorry, no C.O.D. orders.) rl 
i 

1 


a My check or money order is enclosed. (No delays in 
ii orders paid by check) 


f Acet. Mo. Mural 
il PLEASE PRINT CLEARLY i 
li Name -—— -—— ——— —À if 
li Address t. # 


i City State j 
j” ———— Phone —]] 


B sign Here o lg 


-—— — A—— mum mam D 
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Car-care Quiz (Continued from page 751 


the origin of the oil. The breather el- 
ement that filters air flowing into the 
PCV system was dripping with motor 
oil as I released it from its plastic 
cradle. This is going to be easy, I told 
myself. All I needed to do is to replace 
the breather element and PCV valve. 
If the PCV valve is not open, I told 
my neighbor, the oil vapors and blow-by 
gases will accumulate under the rock- 
er-arm cover. Partially drawn by air 
sucked into the engine, the oil vapors 
will then work their way back through 
the PCV system to the breather ele- 
ment. At the breather the heavy oil 
vapors accumulate within the sponge- 
like filter until they condense and drip 
into the air-filter basin. 

I gave him a wink, sopped up the 
oil in the basin with a rag, and re- 
placed the PCV valve and the breather 
element. I put the throttle on fast idle, 
set the transmission in park, and fired 
up the engine. As the engine warmed 
up, it ran smoothly and steadily. I 
readied a tachometer to check the idle 
speed. 

Five minutes later, with the engine 
warm, a quick pull on the accelerator 
linkage altered the engine from a 
purring 1,500 rpm to a low but fairly 
stable 550 rpm. I placed the transmis- 
sion in drive, and the smoothness 
disappeared. Now the engine was run- 
ning so roughly that it was practically 


jumping off its engine mounts. And 


no wonder. It was idling at a mere 400 


| rpm—well below the 600-rpm curb- 


idle specification. I monitored the tach- 
ometer as I adjusted the idle speed, 
and finally, the bucking engine neared 
the 600-rpm bench mark. 

With a long flat-blade screwdriver, 
I started to adjust the sole idle-mix- 


| ture screw, which is hidden behind the 


vacuum lines. Keeping an eye on the 
tachometer and an ear to the engine, 
I turned the screw slowly inward. Two 
and a half turns later, the tach read- 
ing settled between 600 and 610 rpm. 


| Thinking back to when I tuned up the 


engine three months before, I recalled 
that a single twist of the screw in or 
out produced a change of 20 to 30 rpm. 
Why wouldn't it change this time? I 
wondered. I reset the screw to vari- 
ous settings, but the tachometer in- 
dicator kept oscillating around 605 
rpm. 

Now the question was: Are dwell 
and ignition timing OK? Remember- 
ing that dwell changes timing but 
timing does not change dwell, I check- 
ed the dwell and then the ignition 
timing. Both parameters fell within 
specification. 

After I raised the idle speed and re- 
placed the PCV valve and breather, 


the engine ran smoother. The problem 
appeared to be solved, so I put in a 
fresh air filter and sent my neighbor 
off. 

Two weeks later I began to worry 
that I hadn't gotten to the root of my 
neighbor's engine problem. I walked 
over to his house for another look. He 
told me that the Chevy engine seemed 
to be running fine, but I convinced 
him that it was worth checking out 
one more time. 

I spun the wing nut off the air clean- 
er and removed the cover. Once more, 
the air filter sat in a puddle of motor 
oil. What was wrong? 


Solutions 


4 The groan diminished each time I 
disconnected one of the tie rods, so I 
began to suspect that its source was 
in both inner tie-rod joints of the rack- 
and-pinion assembly. A close exami- 
nation proved that this was indeed the 
case. 

The noise grew when the wheels 
were pinned furthermost right or left 
because of the added pressure on the 
dry joints. With both tie rods discon- 
nected and the dust boots peeled back, 
you could feel the dryness of the joints 
when each rod moved. The factory lu- 
brication didnt last long. 

Packing the dry joints with fresh 
EP lube and reattaching both tie 
rods completely eliminated my son's 
problem. 


2 From the turn-signal indicator's 
behavior, I started to wonder whether 
something was amiss with the ground 
circuit of my Chevy's lighting system. 
Then I recalled the loose attachment 
of the right front parking/directional 
light assembly to the bumper. When 
I removed the worn assembly from the 
bumper and inspected it thoroughly, I 
found a crack on its mounting surface 
where it attached to the bumper. This 
made for a poor ground, which turned 
out to be the source of my trouble. (Vi- 
bration at higher speeds exacerbated 
the problem.) 

The car's lighting system does not 
incorporate a separate ground wire. 
Instead both parking and directional 
lights use the metal assembly that's 
bolted to the front bumper for its 
ground. When the parking lights or 
headlights are switched on, current 
flows through the brown wire into the 
parking-lamp filament of the dual- 


filament bulb. From there it exits the 
filament and flows through the brass 
base of the bulb into the metal assem- 
bly bolted on the bumper to common 
ground. 

When the light was flickering the 
current sought an easier path to 
ground. This easier pathway was out 
through the dark blue wire all the way 
back to the right directional indica- 
tor bulb. The current was strong 
enough to make the bulb glow as it 
flowed out the bulb wire to ground. 
The wiring diagram shows that the 
dark blue wire was actually acting as 
the power feed for the right directional 
indicator. 

What happened to my Chevy is com- 
monly known as "feedback." Once the 
assembly was replaced, the right front 
parking lamp glowed as brightly as 
the left, and the right directional in- 
dicator never flickered unless I wanted 
it to. 


3 When I saw the air filter again 
dripping with oil, I started working 
backward through the system in my 
mind. The oil was getting from the 
rocker-arm assembly to the breather. 
Why was this happening? The PCV 
system must be clogged. 

If the PCV system were operating 
correctly, it would be sucking oil right 
down into the intake manifold, and 
no oil would be reaching the filter. I 
started to suspect the PCV system. I 
fired up the engine, pulled the PCV 
valve out of the rocker arm cover, and 
placed my thumb over the hole. Where 
there should have been a vacuum I 
felt nothing. Now I knew that there 
was a restriction in the PCV system. 


BREATHER ELEMENT 


— -—- 


AIR CLEANER 


le e 


VACUUM! 
DISTRIBUTION 
TUBE 


To INTAKE MANIFOLD 
CYLINDERS 


AIR/FUEL 


[EE FRESH AIR 
MIXTURE 


GEES OIL VAPORS 
AIR/FUEL/OIL 
ESS AIR AND OIL VAPORS VAPORS 


Í taurani needs this service. So there's high 


Further investigation revealed there 
was a blockage in the vacuum/distri- 
bution tube in the intake manifold 
(see drawing). 

Once the restriction was carefully 
unblocked the oil problem instantly 
vanished and the idle speed increased 
200 rpm as well. A quick readjustment 
of the idle speed and mixture then 
brought the engine completely back 
to normal. 

One noteworthy point: After the idle 
speed was reduced this time, turning 
the mixture screw had a pronounced 


effect on curb idle. Why? When the 


idle speed was adjusted prior to clean- | 


ing the PCV system, the throttle plate 
was opened past its normal idle posi- 


tion, which exposed vacuum to the fuel | 


transfer slot located just above the idle 
mixture-delivery port. The transfer 
slot is used to provide extra fuel for 
smooth engine operation while the en- 
gine is “transferring” from idle to 
cruising speed. Thus, turning the mix- 
ture screw while the transfer slot de- 
livers fuel has a smaller effect on the 
total amount of fuel delivered to the 


engine at idle. It’s analogous to ad- | 


justing the screw while driving nearly 
20 mph. 


Entrepreneurs: Earn 


up to $300 
for one night’s work 


$20,000 a year part-time, or $35,000 to 
$50,000 + full-time — that's what people with 
no previous experience are making cleaning 
restaurant kitchen vent systems using our 
proven Pressure Washing System. Every res- 


demand, repeat business a 
petitors — we'll prove Pam 
it! Not a franchise — | 

you keep ee penny | 

you make. [rain at | SEE" 
home with our exclu- | 2 ai. 
sive training video and |; 
manual, or come to [i 
one of our training | : 
seminars. Do it your- f 
self or hire a crew. Be | 
your own boss, set 
your own hours and 
make great money. 
Call or write for FREE | __— 
INFORMATION — with- Iri. 
out obligation. : 


RENT OUR INTRODUCTORY VIDEO on 
Pressure Washing. Send $2.00 plus a $17.00 
deposit (refunded when you return the tape) or 
call TOLL FREE for details. 
O Send FREE information kit about PRESSURE 
WASHING and the opportunities it offers me. 
L] Enclosed is $19. Send INTRO VIDEO in 
( )VHS( )Beta. 


nd few real com- 


Name 
Address 
Zip 


Black Magic Pressure Washing 


7287 Mountain Road, Stowe, VT 05672 
Call TOLL FREE: 1-800-334-3395, ext. 7287 
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SPECIAL OFFER TO 


Popular 
science 


READERS 


EL m cx 


POPULAR SCIENCE i 
| BOX 280 ! 
| BABYLON, N.Y. 11702 i 
| Please send me the 1988 Popular Sci- — | 
| ence Travel Map and Road Atlas. | en- { 
close $3.95 (check or money order, no i 
cash). | 
| | 
lNae — oyo | 
i Adis. ummm j 
| City - 
| state ZIP 
| |] 


You can get a free 18-hy-26'5-inch enlarged 

copy of the 1988 Travel Map, folded to store in 

your glove compartment, when you buy the new 

Popular Science Road Atlas for $3.95. This 

handy travel duo will help you plan your vaca- 

tion. The 80-page road atlas is printed in full 

color with easy-to-read type and symbols that 

emphasize everything travelers need to know. 

Included are: 

e Maps of all 50 states, 10 Canadian provinces, 
and Mexico 

è Full-color relief map of North America 

e Maps of 35 major cities 7 

e Weather maps of the U.S. showing average 
sunshine, rainfall, snowfall, temperature, and 
humidity 

e Transcontinental mileage chart 

e Easy-to-use map index on each page includes 
populations of cities and towns 
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Wordless 


By ROY DOTY 


$50 to Ralph Miller of Strongsville, Ohio, for this idea. Send yours (with 
Social Security No.) to Wordless, PoPULAR Science, 380 Madison Ave., 
New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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"Experience increased performanc 
Improved gas mileage, and extende 
engine life with Duration Permanen 
Engine Protection. | we 


You've got my word on it" | 4 993 


— Mario Andretti 


“The reason engines wear down and require car that now gets 20 miles per gallon, Duration 
costly repairs can be summed up in one word: could save you about $150 per year in fuel costs 
friction. alone, at present gas prices. 
"Once an engine's internal surfaces are 
scored by dirty, gritty oil, your engine loses Increased power 
power, guzzles more gas, and may eventually “Since it reduces friction and heat in your 
require a major overhaul in order to run at all. engine, Duration also unleashes more horse- 
“Now you can avoid a nightmare like this power. Many Duration users report dramatic 
with Duration Permanent Engine Protection. increases in power, with no other engine 


ous 


died modifications. You will notice the difference. 
micro-thin layer 
of permanent protection Proven in independent tests 
"Duration fuses a micro-thin layer of protective ' 
lubricant to your engine's internal surfaces. 
"This layer fills and smoothes imperfections 
on these surfaces, reducing damagina friction 


"Everything l've just told you about Duration 
has been proven in tests at universities and 
independent research firms around the country. 


. "So stop putting up with an engine that's B j 
to incredibly low levels. Even in older cars. wearing down. For more information about Mario Andretti — Formula One 
Duration-tre Duration, or to place your order, call toll-free, World Champion and winner of four 
drives 50 miles copie oil 1-800-252-LUBE. Or mail in the coupon.” Indy Car Championships. 
“Just how much does Duration reduce friction? POEA > 
Well, I personally drove a Duration-treated car Please send me kits of Duration Permanent Engine Protection, 


90 miles with no oil in the engine. . .and no 
problems! 

"Naturally, | don't recommend that you 
drain the oil from your car and go for a joyride. 
But that's the kind of protection Duration gives 
you against friction. 


at $49.95 each, plus $4.00 postage and handling per kit. 


[L] Enclosed is a check or money order, payable to Victory Marketing, in the amount of $ 


[ ] Please charge my Visa or MasterCard account: 


Card # — 5 EX piiration Date 

One-time treatment 

bonds permanently 
"For permanent Duration protection, just use Name 
one quart of Duration in place of one quart of 
motor oil on your next oil change. Over the Address 
shield onto your engine's most vulnerable City 
internal mechanisms. 

Your engine will last longer _ a 


“By reducing friction, heat, and wear, Duration 
can extend the life of your engine. The engine 
will operate more efficiently and at lower tem- 


Mail to: Victory Marketing 
PO. Box 751017 


peratures. What's more, Duration works equally Memphis, TN 38175 
sn eund gasoline, diesel, butane and propane Call 1-800-252-LUBE 
3 (toll-free) today! 
Increased mileage © Victory Marketing 1988 


“Because an engine treated with Duration runs 
more efficiently, it gets better gas mileage, = 
usually from 2-5 miles per gallon. So if, for ! mm Dealer inquiries invited s. 

example, you drive 15,000 miles per vear in a RE ER walk 


| 
| 
| 
| 
| 
| 
| 
| 
| 
next 3000 miles, Duration will lock a permanent | 
| 
| 
| 
| 
| 
| 
| 
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Your Property 
Unsightly Brush Piles! 


..With the Amazing TROY-BILT 
TOMAHAWK* Chipper/Shredder 


to 3” in diameter 
e Shreds organic 
matter into compost _ 
& mulch! 
eCompact — 
Design is easier 
to move and store 
than bulky old style 
shredders! 
e Professional 
Quality for the 
homeowner! 
| © 3 Model Sizes...for LLLIT IA 
small to large properties! 
| TO: Garden Way Mfg. Co. Dept. A866 g] 
[ 102nd St. & 9th Ave., Troy, NY 12180 313 fj 


l OYES! Picase send me full details on the 
à TROY-BILT TOMAHAWK?* Chipper/ 
Shredder including prices, models, and current i 
savings. 


ay, T i 
$0 | 
v [9 

hs B | 


! Also available 
in Canada 


Oo > z 
2 1 [| 
a 1988 Garden Way Inc 
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PROFITABLE 
NEW SKILLS 
AT HOME !!! 


m m E 
Or upgrade your present skills through our specialized 
home study courses. Cook's Institute, established in 
1945, has provided highly effective home study train- 
ing to men and women throughout the world for over 
40 years! You too can upgrade your earnings and 


quality of life through this program for self improvement. 
We offer you a variety of courses in the following areas 
to meet your needs and interests 


© Electrical 
© Electronics 
© Building Trades 


© Computer Automated 
Manufacturing With Robotics 


© Automotive 

© Machine Shop 
© Food å Beverage 
© Business 


Pius more! Over 40 differant courses from which to 
choose. You cannot compete in today's world of high 
technology with yesterday's outmoded skills. Our 
courses are programmed to allow you to advance 
rapidly! Prepare to pass certification exams in your 
state. Many finish a course in three months or less 
Diploma Awarded! Write for free descriptive literature. 


COOK'S INSTITUTE 
C I scosow. mississippi 39212 
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Introducing The Body Maker. 


Finally. An effortless way to get in shape! Electromuscle 
stimulation (EMS) is medic "y proven to be more eftective 
than regular exercise. And today's most effective EMS device 
is The Maker, an all-new system with exclusive, patent- 
pending features. Safe, adjustable 
electrical impulses burn fat and tone 
muscles wherever you need it most.. 
quickly and efficiently . " m relax. 
Next time you work out, let The Body 
Maker do the work! 

* Expandable 
“ee controlled 
operation 

- Free video 

« Free carrying case 

* Exclusive pat. pend. 
muscle gn uw system 

* Made in 


T i) unl, D 
pastag 
am ppg = 


hamdi 
aker 300: 4-pad unit, $199 + 5 P&H i 
ind oy Mater 700: 12-pad unit with gel cell battery pack and recharger 


I0 P&H 
Send check or money order to: 


Health Tech, Inc. 


3430 Conn. Ave. N.W. #11207 Washi D.C. 20008 
Visa and MC orders call 1- 00-353. TON E I busy 


1-800-872-8787 24 hrs./day. For bon call pay 


(202) 362-5921 

Name 

Address - 
City/State "Zip 


Telephone 


Earn 


Fast Cash! 


In your own low-cost, 
high-profit | 
business! < 


Earn BIG profits — part-time or full — with 
our advanced car cleaning and polishing 
system that makes cars gleam inside and 
out! Start on a shoestring — no exper- 
ience needed. Car owners are amazed at 
the results you achieve with our exclusive, 
proven system. Rates of $100 per car are 
common. Train at home — we can have 
you making money from day one! Call to- 


| day, no obligation. 


è Great money, high demand, repeat 

business is the norm. € Not a franchise 

— you keep every penny you make. 

e Video training, right ¢ your TV. 
Call Toll Free: ixr 

1-800-334-3395 9587 

for our FREE Information 

Package. Ask about our $2.00 

Intro Video rental ($17 deposit). 


Curtis System 
ADVANCED AUTOMOTIVE CARE 
— 9587 Mountain Road, Stowe, VT 05672 


dum Body Maker 500: 


EXTEND ENGINE LIFE 


14.000 miles after 
treating his car with 
Fluro-Cote... 


Irvin Allen drained 
all the oil out 


of his Datsun 280Z 
and drove around a 
race track 9 times. 


Qa was then put back in the car and 
Irvin Allen drove away- just to prove a 
point; Fluro-Cote treatment protects your | 
engine and improves performance like 
nothing else. | 

Fluro-Cote's 8 oz. bottle of formula 
contains 60% more super poly lubricant, | 
(the slickest compound known) than our | 
competition has in an entire quart. Fluro- 
Cote permanently coats all metal parts 
and reduces friction in engines as large as 
360 cubic Inches. By reducing friction, 
Fluro-Cote: 

* Reduces drag, 

* Increases mileage, engine compres- 
sion, acceleration and engine life. 

* Allows easier cold starts. 

* Delays costly overhauls. | 

Fluro-Cote meets or exceeds every 
manufacturer's engine warranty require- 
ments and is compatible with all petro- 

! leum based or synthetic oils. | 
If the skeptic in you 
needs more convincing call 
the toll free number below. 


Fluro-Cote 


Treat Your Engine Right 


One 8 ounce botte, ust 19. 95 plus $2.00 shipping & 
residents add 6% sales tax. 


E 


Send check or money order to: Taylor Enterprises Intemational Inc. 
202 West Hillcrest Ave., San Bamardino, Califiomia 92408 


_ 1: 800 / 999-1995 
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A selection of products and services for Porutar Science readers avail- for this section, write Advertising Sales, Popular Science, 380 Madi- 
able direct by mail. Enjoy the fun and convenience of mail ordering son Avenue, New York, N.Y. 10017 
shopping. Please order directly from the advertiser. For advertising rates 
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M ST PUBLIC NOTICE: 
' Due to a variety of reasons, (overproductions, dis- 
| ! continued lines, Etc...) manufacturers & distributors 
LIQUIDATE Bees 
! | DAMARK walks in, lays down cash, and takes the 
AT FAR BELOW entire inventory. This is how we can offer you 


DEALER COST! products at BELOW DEALER COST! Just LOOK 


atthe values below and order today - QUANTITIES 
ARE LIMITED! 


^(zzie) (»]P'YS]NelE — D80IF DAISY 


WHEEL PRINTER 

Create high-definition busi- 
i ness graphics WITHOUT 
1 changing the letter quality 
4 daisywheel. Comes com- 
| plete with Tractor Feed & 
1| Sheet Feeder! API (All Pur- 
<| pose Interface) included to 
"| work with most personal or 
business computers on the 


Optional peripherals 


COM PUTER : — trom NEC. 


A Powerful Lap-Top a 
Personal Computer 
That Lets You Get | 
The Job Done Wher- | 
ever It's Convenient! 
Built-in Word Proc- | 
essing, Spread- | 
sheet, Filing and | 
Telecommunica- 


tions--Heady In- Ae OEUINIDIS market! 
* TRACTOR FEED INCLUDED. | 
stantly Wherever « SHEET FEEDER INCLUDED. | 
You Go! * ECS (Extended Character Sets) supports 96 & FACTORY NEW! 


* 64K RAM memory. 
* 4 Built-In Programs included: 


up to 192 extended character set print wheels. FACTORY PERFECT! 
* Inerfaces: Universal 50-pin, RS-232C, & 


Word Star-To-Go, Calc-To-Go, Hi o cd Centronics. - IBM Parallel Interface included. i 
Personal Filer & Telcom. Mfg. Sugg. Retail: $995.00 * Print Speed: 80 CPS. Mfg. Sugg. Retail: $2,295.00 
* Built-In 300 Baud Modem. | * Buffer: 1.5K bytes. s 
* Interfaces: Standard Parallel, 232C, $ 2 9 8 * Size: 18.17"H x 23.82"W. $ 4 o Q 
Modular phone, CMT. Order No. B-695-100156 : * Forms Width: 15.25". Order No. B-695-104398 
* FULL FACTORY WARRANTY! Insured Ship/Hand.: $11.50 j * 90 DAY WARRANTY! Insured Ship/Hand.: $40.00 
TSA an) HANDY fGTE] SPEAKERPHONE [gexec NETS 
= — 2 ———1 HAND- ^ z FLIGHT BAG 
D HELD I——— 
A COPY 
m . MACHINE 
> 


How many times have you needed a vital 
copy, but no copier was available? (On a 
plane? At home? In a restaurant?) Copy- 
Jack is ideal for Executives, Accountants, 
Real Estate Agents & just about anyone! 

* Soft case and one roll of paper (32") included. 


Elegance & Function Combine To Make This 
Roomy Flight Bag Perfect For Weekend Get- 
aways, Short Business Trips. Handy Over- 
head Compartment Bag or Under The Seat 


You'll enjoy the convenience and flexibility with 
this full featured electronic telephone! Speaker- 
phone for hands free operation, Dial-Hight Dis- 


+ Dim: 6-22/32"H x 2-27/32"W x 1-25/32D. play to verify number, time, & mode! Stores up t0 Bi storage! 

* Nickel cadmium battery, recharges in approx. 8 hrs. 40 preset numbers for easy access. + U.S. Top : 

* Copying Time: Approx. 20 minutes for normal type. - Dial-Right Display. * Speakerphone. * Memory - rapid Grain Mfg. Sugg. Retail: $129.95 
* Copy Width: 40 mm (1.6"). * Thermal copy method. dialing of 40 frequently called numbers. * Busy Dial - 


* 90 DAY WARRANTY! continuous dialing (15X) if a busy signal is received. 


Leather. ys EEEE es 
wa DAMARK PRICE: $4 


Mfg. Sugg. Retail: $349.95 *Redial. *Hold. t4 Suga. Retail: $149.95 U.S.A. 
! * ONE YEAR ains li * Large size: (Navy) Order No. B-695-101113 
(MARK PRICE: $79 WARRANTY! $ 6 3 214"x13"x10".  (Burg.) Order No. B-695-101121 
Order No. B-685-104828 gH i * Detachable (Gray/Sil.) Order No. B-695-101139 
heute Ship/Hand : $6.50 ' 7 eked Bp und: io Od shoulder strap. Insured Ship/Hand.: $4.00 
FOR FASTEST SERVICE | | | PRODUCT _— _ITEMNO. QTY. PRICE _S/H/I TOTAL 
CALL TOLL FREE NEC Lap-Top Computer | B-695-100156 | ^ | $298 [$11.50 
ipu 1 800 832 5555 XEROX D8OIF Printer — | B-695-104398 | | $499 | $40.00 
-0OUU-OJSZ- COPYJACK4) | 8695104028 | | $79 $650 
IN. ue i GTE Speakerphone — |B-695-104372 | | $69 [$600 
 DETTTS Flight Bag-Navy — — [8695101113 | — | $48 [|$400 
| = Flight Bag-Burgund | B-695-101121_ | — | $48 [$400 
aM civ er. ip Flight Bag-Gray/Silver__| B-695-101139 | | 
m PHONE z — CORPORATE OFFICE (612) 550-5415 SUB TOTAL 
= DELIVERY TO 48 U.S, CONTINENTAL STATES ONLY in MN add 695 Sales Tax 
| | L] CHECK/MONEY ORDER Total S/H/A | 
= LIVISAL]MASTERCARD CARD NO— — — ——  EXP.DATE TOTAL | 1. " 
V INE Sena To: DAMARK INTERNATIONAL, INC., 7714 Brooklyn Blvd., Minneapolis, MN55443 llli 
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QUICK-WED| 


SCREW-HOLDING SCREWDRIVER 


Drives screws 
anywhere with 
one hand 


Blades wedge into 
screw Slot to hold 

it firmlyand start it 
at any angle... with 
one hand. 


UNCONDITIONALLY 
GUARANTEED 


visa: MasterCard No 


4-PACK with 
FREE RACK 


51495 


(add 75€ for shipping) 


Includes 3". 4" & 6” blades 
to fit most screws. 


Expires: 

NAME 

ADDRESS 
CITY/STATE’ ZIP 


SIGNATURE 


KEDMAN COMPANY. INC. 
P.O. Box 25667. Salt Lake City, Utah 84125-0667 


| 
i 
| 
| 
| 
| 
| 
| 
i 
| 
[| 
L 
1 
i 
i 
1 Copyright € 1987 by Kedman Company 
LL. 


— ll P Ll ce ee ee a 


World's T 
Largest B 
Manufacturer 
Of Portable 
Sawmills 


Four Models - m Choose From 


| 1(800) 553- 0219 


In Indiana ): (317) 271-1542 mms 


i 


44-page catalog or use 
your MasterCard or VISA 

to order our 50-minute 
demonstration video—$10.00 
Wood-Mizer Products, Inc. * Dept. E36 
B1B8O0 W. 10th St., indianapolis, IN 46214-2430 


MAKE MONEY 


Swiss International 
GOLD AND PRECIOUS METALS MERCHANTS* 
Will buy your scrap... 
DGold 


jJ, OUnwanted Estate or 
damaged jewelry 
ODental Gold 
OPlatinum 
OSilver 
OPalladium, etc. 


*registered trade name 
Highest 


Paid 


WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 


Prices 


Purchaser becomes owner of goods received. 

All metals to be melted down and considered 

scrap. Record of transaction to be enclosed. 
Print in block letters & include in your parcel, your 
name and full mailing address. 


send to 
(In Canada) 
S.G. & P.M.M Ltd. 


(In U.S.A.) 

$.1.G. & P.M.M Ltd. 
421 Center Street -PS 3 She pard Ave, W. 
Lewiston, New York Willowdale, Ontario 
14092 U.5.A. MIN 1N4 Canada 
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BE A PROFESSIONAL 


LOCKSMITH 


Earn money in your 
spare time or even @ s 
run your own 

locksmith shop! 


Train at home with the origi- 
nal Locksmithing Institute. In 
as little as 6 months' you can 
take care of the demand in 
your community for profes- 
sional locksmiths. 
Earn while learning, too! 
In a few weeks, you'll have 
the know-how to make mon- 
ey changing locks, making keys, simple installations. 
Learn by doin 
Locksmithing Institute's tested and proven method 
makes it easy for you to learn. Each lesson is fully 
illustrated and you work with professional tools and 
materials sent to you with the course ... even an elec- 
tric key machine... equipment that you will be using 
in your own locksmith shop. 
Cash in on the growing need for locksmiths 
You'll find locksmithing work all around you. And, 
with your Diploma as a skilled Master Locksmith, 
you'll start cashing in on your money making skills. 
Get the exciting profit facts by mail...no sales- 
man will ever call. Mail the coupon today. 
IF COUPON I5 MISSING, WRITE: 
LOCKSMITHING INSTITUTE 


1500 Cardinal Drive, Little Falls, N.J. 07424 


l'LOCKSMITHING INSTITUTE PLEASECHECK | 
t500 Cardinal Drive. Little Falls, N.J 07424 Dept t 111-078 | 
s RUSH FREE CAREER BROCHURE 
] LOCKSMITHING 


ETT CAREER COURSES AVAILABLE 


; Upholstery | Insurance Adjusting|.. Conservation 
; Legal Investigation =~) Interior Design c- Drafting 
Color TV Electronics. Fundamental Le Automotive 
Electronics Mechanics 


Burglar and Fire 
Alarm Systems General : 
| Airconditiuning ‘Refrigeration. Heating 


Mechanics CULT ET 


SAME 
ADDRESS 
CITY STATE Fila 


| 
i 
i 
D: 
| 
| *mall Engine 
| 
| 
I 


p INE | — Ae o | 


Prescription Eyeglasses 
shop At Home 
$ SAVE $$ 


Safe, Easy. Full line of frames, lenses & 
coatings. Sport & dress. FAST delivery. 
Try for 30 days. 100% Guaranteed. 
300.000 sold. Send for FREE catalog 


Prism belt! inc., Dept. P578 
10992 NW 7th Ave. 
N. Miami, FL 33168 


Se Meo BUILD THIS 20 ft DOME 
io. FOR LESS THAN $400. 


Use for garage or storage 


plans available 
for 14 up to 50 ft Domes 
For How to... bock send $5.to: 
: KEY DOME, DEPT. P578 
T RO. Box 430253 
è li, goouth Miami, FL 33143 


"CU ur YOUR CANIN 
POOG CONNECTORS 


He's making a concrete flower 
pot... and so can YOU! 
Make and sell your own 
ornamental concrete items. 
Order your book with over 
425 aluminum molds, prices 
and production trade secrets 
from world's largest mold 
manufacturer. 


P. 


Q. Box S-99 Hickory, NC 28603 


REPLIC E" 
IMODELS 
j HISTORIC 

NON-FIRING MODEL GUNS.. 
I Safe! Full size. Zinc alloy. Realistic, E 
j Over 30 Cannot chamber or tire 

real ammo. Assembled. FREE Catalog. | U.S.M1911 
I COLLECTOR'S ARMOURY Creo | 45 AUTO. 
Ia PS, PE re 
L Alexandria. Em Toll Free 24 Hrs. Mine: di cz: 

mm mmm mm mm mm mmm Gm NN NES UN 


: 

| 

| 
E Ouknee ing A | 

| 

| 

| 


Control your VCR from 
any room in your home. 
CONSUMER SALES 


NAT. ..................800-356-7657 
FLA...................800-346-4823 


WEL) LNE. 


Video Transparent Tape & Connectors 


| | Tape your home or apartment video signal from 


room to room with INVIZ-0-LINK'" 


with Badge A Minit 


Yes, it's really possible by making 
and selling bright, colorful Badge- 
A-Minit buttons. Buttons are 
proven money-makers at fairs, 
flea markets, conventions, or 
anywhere people congregate. 
They re fast and easy to make 
with Badge-a-Minit and 
inexpensive! 

Send for à FREE Full color 
catalog and idea book, or 

send for a Starter Kit, only 
$29.95 plus $1.75 shipping 

(IL residents add $1.87 tax) 


BADGE-A-Minit, Dept. PS 788 € 
348 North 30th Ad., Box 800, LaSalle. IL 61301, Phone (815) 224-2090 


w d d x PRESENTING A oe e dx k 


CABLE TV 
EQUIPMENT 


eee ee STARRING e e de x ox 
JERROLD, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 

æ LOWEST RETAIL WHOLESALE PRICES IN U.S 

a ORDERS SHIPPED FROM STOCK WITHIN 24 HOLURS 
FOR FREE CATALOG ONLY 1-800-345-8927 


FOR ALL INFORMATION 1-818-716-5914 


PACIFIC CABLE CO. INC. 
7325) RESEDA BLVD.. DEFT 4 21 
RESEDA, CA 91335 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart," 
immediately following this section. 
You may find just what youve 
been looking for. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Discount 
Tools, Parts & 
Equipment 
Catalog! 


Save 
20 to 


Send for your 


Nu Northern 


| UHandyman’ s Headquarters 


Key #75264 


50% on: 


m Power Tools = Log Splitters 

s Hand Tools and Equipment 

m Gas Engines m Air Compressors 

m Generators and Air Tools 

a Hydraulic a Trailers and 
Parts Trailer Parts 

w Welders a AND MORE!!! 


Sale Good Thru 7/30/88 


Aluminum 
Flex-O-Ladder 
Each joint.can be locked into any number — ff^ 
of positions. Fits most car trunks. OSHA | 
and ANSI approved. 1212 Foot Ladder FY 
Item #159292 E 


Sale $1 o4. 99 


16'% Foot Flex-O-Ladder 
Item #159293. 


Sale $125.99 


al 

3 In 1 Air 

Compressor! 
ts a tank-mounted air 
compressor, a 6-gallon air 
carry tank, and a tankless 
air compressor! 115 Volts. 
10 Amps. Delivers 2.0 CFM 
at 40 PSI. 1.5 at 80. 1725 


The Handyman's 


Headquarters 
Me 


ER CURT 
ver need 


as 5 HP, 
60 Gallon 
Air Compressor 


Two cylinder. 


RPM. UL listed. PSI. ASME rated tank. 

en 442.99 "rnm 

Sale XD i ! 
sae $449.99 


3a" Air Ratchet 


Ball and needle construction. 4 CFM 150 RPM, 
35-40 Ibs. torque. 'à" air inlet. Item $t 1575 


Y4" Mini Air Ratchet 
Develops 30 ft/Ibs. of torque and 240 RPM with 3 
CFM. Item #15771 


sale $22.99 


Ship. å hand. not included 


Loi. du e ees Gu] å Los Loi Lui Li Lil l Ls Los Li eee Le oe e L5 


Send for your FREE 136-Page Discount 
Tools, Parts and Equipment Catalog! 


Name ./—— |. | ŽŻŽ 
Address 

City — — 
State Zip 


Northern, Key #75264, 
P.O. Box 1219, Burnsville, MN 55337-0219 


N Northern 


| ||Handyman’s Headquarters 


Key #75264 


TO ORDER CALL 


1-800-533-5545 ın mN 612-894-8310 


single 
stage compressor has 
safety relief valve, 230 
volts. 11.8 CFM at 40 
PSI and 9.4 CFM at 90 


NOW! Get int on ihe 
PROFITS n b 


REPAIR! — 


Work part time, full time — 
right at home- we help 
you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
Ica's fastest growing industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 


Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training. you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers. tillers, edgers. 
power rakes, garden tractors. chain saws. minibikes, 
snowmobiles. generators. go-carts. paint sprayers. 
snowblowers . .. the list is almost endless 


d e e mu Mec DONAT IS [bee EE 
Professional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP... All at No Extra Cost. 

NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 
cant go wrong, and with our famous ‘learn-by-doing method 
you get practical "hands-on experience. We also show you 
how to T business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts — Do It TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing byvaccepting this offer tó see haw 
easily vou can learn the skills vou need to increase 
vour income in a high-nprofit business of your own, 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 

HE 


by return mail. 
RUSH COUPON TODAY FREE 
BOOKLET! 


Foley-Belsaw Institute 
, EQUIranre RO. Send for your 
Dept. 51471 

Kansas City, Mo. 64120 copy today! 


g FO LEY-BELSAW | NSTIT UTE 
6301 Equitable Rd., Dept. 51471 
i Kansas City, Mo. 64120 


CI YES, please send me the FREE booklet that gives 
i full details about Starting my own business in Small 
§ Engine Repair. | understand there is No Obligation and 
i that No Salesman will call on me. 


g NAME 
ADDRESS 


CITY 


i 
g STATE ZIP 


(2) 210 ONE STORY HOMES OVER 2,000 Sq. Ft. 


1250 weve d 
ONE OF THEM is YORE? 


(1) 315 ONE STORY HOMES UNDER 2,000 "a FL. 
192 pages. $4. 95 


192 pages. $4.95 — 


(3) 150 1-1/2 STORY HOMES 
128 pages. $3.95 


(4) 360 TWO STORY HOMES 
288 pages. $6.95 


"T 215 MULTI-LEVEL HOMES 
192 pages. $4.95 


(6) 223 VACATION HOMES 
176 pages. $4.95 


SAVE! Order our complete collection, 
all 6 books, only $19.95! (A $30.70 value.) 


Satisfaction Guaranteed! Credit Card Orders 
Call Toll-Free 1-800-322-6797 


Dept. BK, 23761 Research Drive, Farmington Hills, MI 48024 
Please RUSH by retum mail (check choice): 


[1(1) 315 ONE STORY HOMES 
(under 2,000 sq. fi.) g5 

[C] i2) 210 ONE STORY HOMES 
(over 2,000 sq. ff) $4.95 

[ ] (3) 150 1-1/2 STORY 
HOMES $3.95 


Clit 360 TWO STORY 
HOMES $695 
(5) 215 MULTI-LEVEL 
MES $4.98 
[ 223 VACATION 
TOMES. $4.95 
C] SEND ALL 6 BOOKS AT $19.95 (A $30.70 LUE 


Name 
Address — 


Ct LL— — LL State 
In Canada mail tà Amount Enclosed: 

HOME PLANNERS. INC Add $1.00 for Postage. * 
20 Cedar St. H.. Mich. residents 
Kitchener, Ontario HZH2ZWIB add 4*5 sales fax. 


Be am NM EM NM EM EM NM NM NM UEM Em Um MEM Nm EM M |e -- 
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EASY-TO-ASSEMBLE-KITS 
In Stock for Immed. Shipping or Pick-up. 
ony M25 3 om A 

(hts. 7' 6" to 8' 1") 


Comparable savings on diams. from 4' to 7’. 
Kits available lo fit any floor-to-floor hts. 


Now! 
Showroom & 
Warehouse } 
locations in: 


Pomona, CA 
(714) 598-5766 
| Sarasota, FL 
(813) 923-1479 
Houston, TX 
(713) 789-0648 


Chicago, IL 
(312) 952-9010 


t The Iron Shop 1977, 82 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmanship. We believe it! 

CALL OR WRITE FOR FREE BROCHURE: 


[15 The Iron Shop, Dept PS7B Bos 128, 400 Reed Road, 
| Broomall, Pa 19008 Dur Tel: (215) 544-7100. | | 
| 


| Name 
| Street 


L City — 


ARMREST, DRINK HOLDER AND 
STORAGE CONSOLE: 3 IN 1 
—— 


e Attractive automotive grade vinyl in 
blue, black, red or tan color 


€ Serves as a comfortable, con- 
venient, wear-resistant armrest 


e Storesupto18 cassette 
tapes, maps, change 
and other valuables 


NOW 
ONLY 


$69.95 
ppd a Features large 
drink holders 


Available for most bench seat pickups and cars. 
(Sorry, won't fit floor shift standard transmissions.) 


To order, call toll free: 
1-800-433-7194 Ke 
1-800-772-2417 (In TX] "^ ` 


FREE! 


Write for our free 1988 spring catalog, 
is full of custom truck accessories 


Pickup Riggin’ 


| = New C] Renewal | 
[ ] Change of address | 


| TAYR. $13.94 32 YRS. $24.97 ' 
|o 1 YR. (Canada and Foreign) $17.94 | 
O Payment enclosed O Bill me later 


| IMIIITITIITITITITIIITITIITTTIITT 


| 
Hf ds | | 
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PELE PTET TP ET TTT TTT TIEI 


Occasionally we make our mailing list available to reputable 
organizations whose products or services may be of interest to 
you. If you'd like your name removed from this list, please 
check the box below. 


O Please remove my name from your list. 


Mail to: POPULAR SCIENCE 


| | 
| | 
| | 
— al 


Were P.0. Box 9530P PO. Box 2571 
THE IRON SHOP Fort PIBL-2530 Boulder, CO 80302 
MANUFACTURERS SS — Rm c e 
Classified Opportunity Mart 
CLASSIC CARS | HOT bargains! Drug dealers cars, VAPOR Carburetor Triples MPG. Free ALL TERRAIN VEHICLES 


boats, planes repo'd. Surplus. Your Area. 
Buyers Guide. (1) 805-687-6000 Ext. 5- 
20025 


BATTERY MASTER SWITCH 
di 


Patent Pending 


VAN SEATING 


BRAND NEW! FAMOUS MAKE! 


Can fit post, 
lug or side ter- 
minal batteries. 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


ALL FABRIC 
SOFA BEDS 
Manufacture's 
Suggested Retail | 


LLL 


LiGuiDATION | LIQUIDATION PRICE | 


$175 


ALL FABRIC 
RECLINING 
CAPTAIN'S CHAIRS 
Manuftacture's 
Suggested Retail 


WII 95 


| LIQUIDATION PRICE | Price 
“AUTOMOBILES © $ 106 
| 


Prices subject lo change 


: "E 

L.S. made by Nationally Known 
Seat Manufacturing Company! 
Meets or exceeds all DOT. & 
Federal safety codes! 
FULL FLEX suspension & high 
density foam construction! 
LUXURIOUS Velour Fabric! 
CAPTAIN'S Chairs recline with 
just a touch of a lever! Optional 
skirts are FREE! 
FREE seat tracks - a $25 value! 
ALL FABRIC matching Sofa 
Bads at the Lowest Retail price 
in the US. - only $1751 

FOR ALL Vans and Trucks! 
ster 30 days Worlgwide — CALL For Free Fabric Samples! 

shipping iailabia 


| 1-800-445-1830 or 1-703-892-4208 


Credit card members can order by phone 


BUILD A BIKECAR $7 
The Amazing Mini Car You Can > 
Build with Bicycle Parts! Bt 


| BRADD & HALL ASSOCIATES 
BOX 10643 ARLINGTON, VA 22270-9832 
Warehouse Liquidators 


3: r SEND T 
* M SPORTRANCO.| | 
PO. Box 70775, | | 
Endicolt. NY 13760 


Satisfaction Guaranteed or Your Money Back 
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Information. H&A, R2PS, Bowling Green, 
MO 63334. 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


max Al ATV 


IS It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
nu Call 1-312-742-1142 Ext. 4606. 


How To Buy 
Seized Autos 
Dirt Cheap 
Late-model Luxury Autos, Yachts, 
Boats, Airplanes, Vans, Trucks, 
Furniture, Stereos, TV's, Expen- 
sive Jewelry, much, much more 
seized in Gov't Drug Raids and 
Surplus. Buy for own use or resell 
IG PROFITS. Sales now 
being held in your area and 
around U.S.A. For information 
phone 1-216-453-3000, Ext. 
A936! $1985DSAEA122 


6 wheel drive 


passenger 
models 


(21-years-old and over, Please) 

| Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives [ndustries, Inc. 


60 Depot Street, Buffalo, IN Y 14206 


ASTRONAUTICS 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! — 
* BUILD A DOZEN IN 

AN EVENING! 


WORKING SAMPLE of an electric that YOU CAM 
MAKE TOUSSELF tem materiis quu || fine angund the hause 


AUTO SUPPLIES & EQUIPMENT 


SLICK 50 FOR LESS. $31 p.pd. $33 
C.O.D. Quantity discounts. B&J SPE- 
CIALTIES, PO. Box 7783 Dept. 2, San 
Jose, CA 95150 or -BOO-LESS . (In 
CA 408-729-6846). 


HOUDINI unlocks virtually any car in 
seconds from the outside. MEVER BE 
LOCKED OUT OF A CAR AGAIN. RUSH! 
$14.95 each Houdini, Box 86, Bridgeport, 
PA 19405. 


d 32 00 tc 
P8 7 THE TELEFLITE CORPORATION 
y 20 Kitching SL. Moreno Valley, CA 9238 


SPACEFLIGHT VIDEOS, All flights. 
AVD, 767 Saint Michaels, Mitchellville, 
MD 20716. 


Classifred Opportumty Mart contd on pe. HU 


SLICK5O, Guaranteed Lowest Price. 
See Our Full Page Ad This Issue Or Call 
Toll Free 1-800-227-5425. 


NN hats New at "The Source” of the 


electro-mechanical components 


AMERICAN DESIGN COMPONENTS? íi the hobbyist 


A" FULL HEIGHT 
DISK DRIVES — 
48 TPI (IBM® Compatible) 


DS/DD, 40 Track 
Tandon #TM100-2 or equiv. 


2 for $1 50.00 new 
48 TPI (TRS80/Zenith/Xerox 
800 Compat.) DS/DD, 40 Track] supply ; 
Shugart #450. Item 41892. (fan cooled). — 
$79.00; 2 for $150.00] = aetominodite: 


2 full ht. drives owritem n #7928 
48 TPI, SS/SD, 40 Track 
Shugart #SA400. Item #1895. 2 floppy drives #1304 


EXTERNAL 
DISK DRIVE CHASSIS 


TIMEX-SINCLAIR. . . 


2040 
y 7. PRINTER 


e warehouse 60,000 items at | 
American Design Components — 
| expensive, often hard-to-find com- 
| ponents for sale at a fraction of their 
original cost! 
You'll find every part you need — 
| either brand new or removed from 
| equipment (RFE) in excellent condition. 
But quantities are limited. Order from 
this ad, or visit our retail showroom 
| and find exactly what you need from 
| the thousands of items on display. à rea 
| j emowv om à com — 
OPEN MON. - SAT., 9-5 _| Tested — Like Mew! 


THERE'S NO RISK! Mira ere 


3%” MICROFLOPPY 


Power requirements: + 12V, +5V. 


1 harddrive & 1 floppy #13250] 32 column — compaliils w/any 
$39.50; 2 tor $75.00] Input: 115/230V, 50/60 Hz. of the Timex-Sinclair computers, 
96 TPI, DS/Quad Density gna for Burroughs computer. | as well as our PC 8300 Computer. 
Dim.: 11"W x 8"H x 12" deep Uses standard 4%" thermal paper. 


i ama waay, a 2 tor $150.00] ~~” item #1893 $89.00 item #14541 $59.50] item #15851 $39.95 new 
yp | V RP SWITCHING COMMODORE/AMIGA 


any reason for full credit or refund. 150 CFM SUPER 


A\ [POWER SUPPLY POWER SUPPLY 


Multi-position, a | a se 
| 30",  ormpietel ^o [DC Output: +5V 
adjust. swing arm w/3-way +12V @ 500ma 
| metal C-clamp. Has 4” diopter —12V (9 200ma 


| rerit +24V @ 2.0A 
| aonr Na a prar ci Input: 115/230VAC, 50/60Hz. | Dim.: 12"Lx 34"H x 5%"D 


| | : | Dimensions: B4" x 4*5" x 2"H Encl. in alum. housing. Fan cooled. 
Beige. UL listed e | Mfr — Power Systems #P51547 | Shindenger Elect. #1305695XD 


Item 413136 New- $24.95] Item #16585 $19.95] item #14047 New - $24. 95 


PC 8300 HOME | CASTER SETS... 
COMPUTER Advanced} N 


| Compatible) " 
loh b ape 1 me IA time. Quantum 
| tem 

New = $379. 00 
| 10Mb (ST472 Compatible) 

| Major manufacturers — 

Get them while they last! 
Item #17199 


DC Output: +5V @ B amps. 
+12V @ 1 amp. 

| —5V @ 250 ma. 

| Input: 110VAC/60 Hz., +20% 


Ball bearing; 115 VAC, 60 Hz.; 
.195/.178 amps. Has 2 sets of 
mtg. holes (fits standard rack or 
larger). Can be mtd. for blowing or 
exhaust. Dim.: 5" sq. x 1%” deep. 
Mfr — Rotron 


Item #1866 $19.95 new 


| ADAM Accessories... 
DATA DRIVE — 
Item #6641 $19.95 
PRINTER POWER SUPPLY — 
item #6642 $14.95 
ASCII KEYBOARD — 
Item 46643 $19.95 
“| CONTROLLERS (Set of 4) — 
Item*7013 $9.95 nrc 
ADAM CASSETTES — 
(Incl: Smart Basic, Buck Rogers & | 9k RAM. ae E i poris 
| blank cassette.) Item #7786 processor, ROM 8K BASIC. Graphics 


Can be wed for 

shop equipment, engine. stands, etc. 

Plate dim.: 2%” x 39". Dim.: 

"al dia. x TW x 3 OA Ht. 
ssick. Item 

Setof4 RFE- 9. 95 


115VAC; 
60Hz.; Co dd 
| aA amps. Low EE a picti 

| noise, high n ch fan for 
| cooling in tight places. Five plastic 


| ugs | | blades with feathered edges, alu- 
together). Hook-up diagram included. In- BAKER'S DOZEN — $19.95 | cap./sound-music, TV or monitor. | minum housing. Ball bearing, ther- | 
| cludes: Keyboard, 1 cassette digital data LADAM LINK MODEM — Joystick input. 115 VAC. AC adapt.. | mally protected. Permanent split Heavy capac., easy 


drive, 2 game controllers, power supply, & 
one cassette. Capable of running CP/M, has 
built-in word processor 


| capacitor motor (cap. built in). swivel, low height, 
| Dim: 6%"H x 5.92"W x 2"deep | espec. suitable for 
Rotron £MR2B3 | business machines 


| (Software inci.) TV cable, & cass. cables. Runs tapes 


| for Sinclair/Timex 1000-ZX85. 
| mane $29.95 Mfr - Power 3000. (In orig. boxes.) | 


Item #7410 Complete - $99.00 POWER SUPPLY item #10336 New - $29.95/ item #6301 $19.95 nre] & pianos. 125-1401. 
HIGH RESOLUTION TTL — |. item-14603 $14.95 | ACCESSORIES. Call or Write with OEA NY 


334". Mfr — Bassick. Item #10540 
|. Setot4 $19.95 ue, | 
| HIGH VOLUME/ © 

PRESSURE — 
BLOWER 
525 CFM | 


ADAM DAISY PRINT WHEEL -| * 16K RAMPACK upgrade 
Item 413305. $3.95 

IWATER/CHEMICAL 

PUMP . 


MONITORS. 
(Open 3 
| Frame) 


Your Requirements 


i NICAD RAT RER a 


item #10337 New - $9.95 
55 RPM SATELLITE 
IPOSITIONING MOTOR 


fF 


ers 
Contains 10 AA cells. Recharge 
rate: 45 ma. 16-18 hours. 
ce AE x15 "Wx2'54."L 
E 123233 or equiv. 
item #5443 New - $5. 95 
"D'' CELLS 1 = - di 


Dual Pack — 2.4V @ 1.2Àh 
2 D cells, stacked & series con- 
nected (easily ganged for carry- 


er 
Motorola MD2003- 190. 
ltem #17198 New- $14. 95 


12” — 12VDC, green phosphor. Sub- 
assemblies, CRT, board & transformer incl. 
Comes w/hook-up diagram. 

Item #6811 New - $19.95] 


15" Data Display/Monitor Kit 
Alphanumeric & graphics display. Green 
phosphor. Input power reg. 24 VDC. Band- 
width: 22-7 2Khz. Consists of 2 subassem- 
blies (monitor & board). Hook-up diagram 
incl. Mfr — Wells Gardner #157025. 


Item #16171 $24.95 new 


Can be used 
| for heating, ven- Fes 
tilating, exhaust P 

| or cooling. 525 CFM @ .5" SP. 
Motor driven, rated: 1650 RPM, 
ys HP, 115/230V, 50/60 Hz., 4.1A, 
single phase, CCW. Wheel: 6%" dia. 
ing). Recharge in 12-14 hrs. OA  [ Inlet: 755" dia.; Outlet: 4" x 4%". 
Dim.: 15" dia. x A^"L OA Dim.: 13" x 115" x 4" 

Item #9983 $59.50 New] Mfr — Matsushita or equiv. Item 412142 (pack of 2) $5.95 Mfr — Torin, model #429696 


or 2 tor $100.00 Item #5149 $9.95 nre] (Majormfts.) 5 packs/ $25. OO | tem #17234 New - $69.95 
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMUM 


For use in pumping water/chemicals, 
hot/cold. Range: 30 GPM @ 30ft. 
head; max. head 50 ft. Pump is 
supplied w14 HP motor, 115/230V 
50/60Hz. Therrnally protected 
Inlet: 1e" L x 6"dia. x 5%"H 

Mfr — SEI #12895-002 


Reversible capacitor induction 
motor. 115V/60 Hz., 30 in./Ib. 
torque. 14W. Front flange mount. 
OA Dimensions: 3'4"D x 5°L 
Shaft: *$"D x 1"L 


12V BATTERY PACK YES! Please send me the following i | i ORDER 
g items: [.] My check or money order is enclosed. 
& MATING CHARGER [] Charge my credit card. = 
12V (9 9.5Ah [] Visa O Master Card [] Amex US LBB 
Card No. 


Exp. Date 
Signature 


Telephone: Area Code Number 


Nama 
Address 


Shipping & handling, we ship UPS unless 
otherwise specified. Add $3 plus 10% total. 
Canadian: $3 plus P.O. cost. Charge only. 


Consists of: 2 solid gell cell batteries, 6V 


(9 9.5Ah ea. Connected in series by a City 
fusable harness. Mating battery charger: Sales Tax (N.J. residents only, 
12VDC @ 800Ma. Perfect for battery- please add 6% of total) State Zip 


operated toys, robotics, solar storage, bur- 
| glar & fire alarms, etc. OA Dim.: 4'4"W x 
%"Hx5%"D 

item #14619 New - $29. 95 | 


ORDER TOTAL | — | -AW inquiries and free catalog requests call 201-939-2710. 


For all phone orders, call TOLL-FREE 800-524- 0803. In New Jersey, 201-939-2710. 


Classified Opportunity Mart 


Reach 4.5 million readers every month with an ad in Popular Science's 
Classified Opportunity Mart. September Issue Deadline (on sale August 
16) is June 29. Rates: $8.90 per word. Min. ad 10 words. Darker 
type (Bold) words $1.00 per word extra. Display Classified: $495 per 
inch. Payment with order, or charge your Visa, MC, Amer. Exp., or 


Diners Club Account (give # & exp.) Advertisers using box number 
in ad must furnish name & street address for our records. Send order 
& remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 
380 Madison Avenue, New York, NY 10017. For advertising infor- 


mation call 800-445-2714. 


Ernestine Grant, Class Adv. Dir. 


ASTRONAUTICS (cont.) 


and py Catalog $3.00. Impulse Reac- 
tions P.O. Box 61342 Seattle, WA 98121. 


AERODYNAMICS for R/C Pilots send 
$5.00 to Aeroconcepts, 241 Conner Plaza, 
Lewisville, TX 75067. 


FLYING MODEL ROCKETS Starter 
Kits and more. Free Catalog. J & M Coun- 
try Store, R.R.1 - Box 59, Alexander, IL 
62601. 


SPACE/TIME CONTROL TECHNOL- 
OGY! AMAZING DATABASE CATALOG! 
$2: REXCO, BOX 1258, BERKELEY, CAL 
94701 


AVIATION 


BOOMERANGS ... HI-TECH RE- 
TURNS! ABS; POLYCARBONATE; PAX- 
OLIN; or Wood Constructed. World's Best! 
Boomerangs-Exciting, Collectible. Annual 
Catalog FREE! BoomerangMan, 1806-2 N. 
3rd, Monroe, LA 71201-4222. 


AMAZING  1791b fying machine 
CLIMBS to 10,000 feet NO LICENSE 
required NO WINGS or Helicopter blades 
FOLDS to fitintrunk of car SAFEST, Easi- 
est, Cheapest way to fly for complete info + 
FREE Demo flight send $5.95 to: Freedom 
Fliers, PO. Box 135B, West-Pittston, PA 
18643. (Buy One Be A Dealer If Open.) 


AURORA" 400A VTOL Aircraft 


Takes! isane an TOL 

Landing distance ü 6 d VTOLI 

Ferry range Imaxi WX) miles | 

Binmal range As miles 

Endurance 24 bur 
Learn more about this Tascinating new aimcralt, Order pour copy al time 
recently published booklet "Dasn of a New Era"; a 64 pape inside look 
at the development of the remarkable Aurora 004 VTOL aircraft? Please 
send $1900 check or money order in LS. funds only 0524.00 cutsiebe 
USA) payahe 160 Mosher Technologies Corporation, All orders promptly 
shipgsed first class. mai. Satisfaction guaranteed 


" fering, oz natn 


i 
An Chareston Road, Mointain View CON RMI =» I Cf I 
E aiprg PARE Minbar Berhrelngses Urpin All gara geen 


Your Ou mi TIELICOF en 


SIMPLE, LOW-COST ASSEMBLY 
* Carries one person-plus 
* Tip-jet powered 
& Mo license needed | 
PLANS — fully illustrated: 
Only 114.95* 
^w. eb THE 
- Helicopter Experimenter's 
Only $10.95* FiADIBIDCM. 
* SPECIAL! * 
Both Books: Only $19.95! 
FOREIGN: add 24 (U.5. funds only). 
PLO. Box 50-A 
Riderwood, MD 21139 
Credit card order line: 
dial 1-301-583-6366 


Homebuilt 


we HELICOPTERS 
a —À 


Available 
Li 
You Can Build for Under #900 > 


Vertical Takeoff and Landing 
Hover Flight/No License Required 


INFORMATION PACK $5.00 
Incip dea: epece, photos, prices 


[9] BW ROTOR CO,INC. Towanda 


Box 391-8 
KS 67144 


110 | POPULAR SCIENCE 


| 8'/70' 


BACKPACK HELICOPTER, Drawings, 


Specs, $10.00, Robins Rotors, Box 187, 
Rapid City, MI 49676. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 


easily with ordinary tools. Lawnmower 

engine powered, Carries one man plus. 

Flies over land/snow/water. Complete 
lans and booklet. $10.95. Aero-Projects, 
ox 5118PS, Clinton, NJ 08809. 


HOVERCRAFT Plans, Parts. Catalo 
$1.00. Universal, Box 281, Cordova, | 
61242. 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured In 
Documentary Film, "Force Beyond" Pow- 
ered By Ordinary Lawn Mower Engine. 
Complete Plans and Supply Sources. 
$10.00 Send To: Herb Bartlett, RO, Box 
156-S, Silverdale, WA 98383. 


DO Super mileage carburetors work? 
FIND OUT FREE! TDC, 2069 Zumbehl, 
Suite 173-2C, St. Charles, MO 63303. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT PLANS — PATTERNS — KITS 
— Hundreds of designs — Sailboats — 
Powerboats — Sportsfishers — Rowboats 
— Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog $3.00 ($4.00 
Airmail) — Inches Free "Boatbuilding 
Supplies" catalog. GLENM-L. 9152 Rose- 
crans, Box 1804SP Bellflower, CA 90706. 


EVINAUDE—OTHER BRANDS 1966 
BARGAINS... All Sizes... $2.00 Han- 
dling. Scott McCulloch parts... Electra 
Marine, 610 Merrick Road, Lynbrook, New 
York 11563. (516) 599-3003. 


EVINRUDE WHOLESALE $3.00 Hand- 
ling. Sealand, 48 Merrick Rd., Amity Har- 
bor, NY 11701. (516) 842-1242. 


BOAT KITS—PLANS —PATTEHNS — 
CHOOSE FROM HUGE SELECTION — 
— Powerboats — Sailboats — 
Houseboats — Rowboats — Hydroplanes 
— Tunnelhulls — Duckboats — Canoes — 

Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND 
FOR GIANT ILLUSTRATED CATALOG 
$3.00 ($5.00 airmail)—Book “Amateur 
Boatbuilding” $6.00—CLARMCRAFT 16- 
S Aqualane, Tonawanda NY 14150. 


Own the Origin! TOte-A-Boat”™! 
Completely safe and inflatable battery powered boat designed 
for kids and adults. Complete with motor, battery, pump and 


BUILD a high P 
mini runabout. 9 H.F planes two adults. 
Full size templates and instruction booklet 
$29.95. Write: Speedcraft, PO. Box: 623, 
Utica, MI 48087. 


erformance plywood 


BOATS KITS —SAIL—16'-30' all 
trailerable molded fiberglass hulls and 
decks come factory assembled—you install 


| factory Mappe interior. Save half factory 


built cost. No experience required. FREE 
48 page catalog. LUGER, Dept. AC-68, P.O. 
Box 1398, St. Joseph, MO 64502 


K800) Boat KH; MO: (B16) 233-5116. 


COOL-TOOLER 


COOLER 


Electronic 12-wolt cooler and 
tool box In one. Built for pick-up 
trucks of all sizes. 


All new COOL-TOOLER is built 
as a direct replacement for the 
inconvenient ice chest and ther- 
mos coolers. 


No noisy compressors, no bulky 
piping, no vibration, no fron 
gas, only one moving part. 


COOL-TOOLER requires only 4 
amps per hour while operating 
continuously on maximum cold 
with 50 pounds of food or 48 12- 
oz. cans. This means coder will 
run 20 to 35 hours on regular- 
duty battery before recharging. 
(Recharge by starting vehicle.) 


COOL-TOOLER is thermostati- 
cally controlled ranging in tem- 
peratures between 32-44 de- 
grees. It also has a maximum 
cold setting for even lower tem- 
peratures. 

COOL-TOOLER is unaffected 
by tilting or continuous move- 
ment of moving vehicle. 


COOL-TOOLER comes com- 
plete with easy to install instruc- 
tions, Including inside cab on/off 
switch. installs in minutes. 


COOL-TOOLER comes with 
one-year full warranty. 


STORAGE BOX 
Completely redesigned metal 
pick-up storage box with tray. 


Dorothy Ellis, Sr. Class. Adv. 


Complete weather proofing and 
latching system that gives maxi- 
mum security. 


for easy access and visibility. 


High gloss while enamelpaint is 
electrosiatically aprayed and 
baked to an ultra-hard condition 
and provides for a long4asting 
and rust-resistant durablefinish. 


Adjustable latch comes with key 
lock and wil! not release when 
pried or pushed. 

Guaranteed not to leak. A uni- 
que combination of rolis,ofisets, 
sealing material and adjustable 
latch keeps storage box dry 
inside. 


COOL-TOOLER USES 
Farmers: food, beverages, tool 
storage. 


Construction Workers (Alitypes): 
food, beverage - parts and tool 


storage. 


Traveling Sales People: medi- 
cines, food, beverage storage or 
different products. 


Fishermen: Save money, bring 
those fish home without ice; 
food, beverage, storage of fish- 
ing supplies. 


Hunters: Save meat spoilage; 
food, beverage, storage of hunt- 
ing supplies. 


Campers: Several days cooling 
and dry goods storage for the 
average family. 


Picnickers: Food, beverages 
without the inconvenienceot ice. 
JUST ABOUT EVERYONE! 


Also Portable, Build-in Coolers/Food Warmers, Freezers, and Automobile Floor Mats. 
EXCEPTIONAL BUSINESS OPPORTUNITY BECOMING DISTRIBUTOR FOR NEW 
PRODUCT! For information : Send $5.00 for color Brochure & Details. Cool- 
Tooler, Inc. Manufacturer, Dept PS-7, 2906 North Main Street, Crossville, TN 


38555 or call (61 5) 484-4780. 


AIRBOAT PLANS, PROPELLERS, 
PARTS. Info $1.00. RMA, POB 847H, Mor- 
gan, UT 84050. 


KITES 


-KITES 


FREE COLOR CATALOG 
| Choose from over 100 kites, 
Many unusual & innovative designs. 
y Call or write for your catalog today! | 
j Into The Wind » (303) 449-5356 
pr Pearl St., Boulder, CO 80302 


STUNT KITES! Loops, Dives, Swirls. 
Acrobatic maneuvers from dual controls. 
Free Catalog. Kites, Box 63008-C, Wich- 
ita, KS 67203. 


ALTERNATE ENERGY - 


FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, T6H OLO, 
Canada. 


SURPLUS solar cells, panels, magnets. 
Catalog $2.00 refundable. Applied Photo- 
gece: Box 2773, Staunton, Virginia 

4401 


DC EQUIPMENT - Motors, Inverters, 
Photovoltaics. Windpower, Route 1P, Hol- 
ton, KS 66436. 


200 UNCONVENTIONAL ENERGY 
TECHNOLOGIES! AMAZING DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


NEW Technology extract electric from 
the air. Anyplace. Day or night. Energy of 
the future. MPS, Box 155 PA. Quinter, KS 
67152. 913-754-2468. 


NEW, easier way to go solar! Send SASE 
to: AirAge Industries, Box 290430, Tampa, 
FL 33687. 


ENERGY SAVING - 


. POCKET $50 MONTHLY! Slash cool- 
ing costs! KIM, 1407 Kansas, Kansas City, 
MÓ 64127. 


NO ELECTRICITY NEEDED! 
Heliable gas refrigerators. Free re 
Lehman's 4112F, Kidron, OH 44636-0 


DO IT YOURSELF 
4321 CATALOGS listed. Sources For 


Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314. 


LOG! 80 pages. Order from one expert 
source. Americas largest energy saving 
mail order house! $1.00 postpaid. Solar 
Components, Dept. PS, 88 Pine, Manches- 
ter, NH 03103. 


BATTERY CLOCK MOVEMENTS. Low 
Prices. Catalog $1.00 (refundable). Yankee 
Ingenuity, Box 1138, Altus, OK 73522. 


ELECTROPLATING Complete textbook. 
Electroplate metallics - nonmetallics. 
$11.35. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0095. 

WIRELESS HEMOTE CONTROLS of ` 
all kinds: ON/OFF. light dimmers for secu- 


rity, convenience. Free info. Gulfstream 
Co., Box 4746A, Dallas, TX 75208. 


E s disclosure. Convert an or- 
dinary TV to three-dimensional view- 
ing. Simple principle. Guaranteed not 
to harm TV sets; switch back to normal 
viewing when you want to. Money back 
If not satisfied (less restocking charge). 
Postpaid, $14.95 (US). ($17.50 Ca- 
nadian). VISA OKAY. Order from 


Peter Horsley Publications 


115 Riverbirch Cres, SE, Calgary, Canada T2C OBB. 


MICRO BUGS 
Highly advanced bugging equipment. Ultra- 
small transmitters, concrete mics, telephone. 
pen bugs and much more. Send $2.00 to 
a MICROCOM tor catalog 
(REFUNDABLE). Unbeatable 
"s prices. 

"; MILE RANGER MICROCOM TECHNOLOGY 
Dept. -D5« P 0. Box 347341 * Cleveland. OH 44134 


PORTABLE IN-GROUND HOT TUB 
Fits in duffle bag, Sets up in 30 minutes, 
100" in 3 hours, 1 to 6 people, Detailed plans 
$5.00. Squire Corp., PO. Box 12854, New 
Brighton, MN 55112. 


CRIME PAYS! Don't make the next pay- 
ment! Install PROFESSIONAL quality 
security equipment in your home or busi- 
| ness. SAVE HUNDREDS! The PROS show 
you how! Send $1.00 for Catalog. Total 
Security Systems, Box 4067, Westminster 
| CO 80030. 


200 SUPPRESSED/DORMANT IN- 
VENTIONS! RARE INFORMATION 
DATABASE CATALOG! $2: REXCO, BOX 
1258, BERKELEY, CAL 94701 


DETECTION - Surveillance, Debu ging, 
Kits, Latest High-Tech Catalog, 2.00, 
Detection Systems, 2515 E. Thomas, Suite 
16-864, Phoenix, Arizona 85016. 


BE FIT FOR LIFE with your own | COM- 
PLETE BODY WORKOUT MACHINE that 
you built yourself. My PLANS, your simple 
hand tools and INEXPENSIVE materials. 
Send $10.95 check or money order NOW to: 
Exercise Plans PO. Box 69165 Portland, 
Oregon. 97201. 


TELEPHONE or room TAPS. Range 
unlimited: $88.00  *800-NED-TAPS. 
$3.00 Catalog. LISTEN, 603 Elgin, Musko- 
gee, OK 74401, 


SOLAR POOL HEATER, buy all parts 
locally, assemble in one day, no special 
tools or talent required, $20 for Complete 
Detailed plans. Warm Water, Suite #152, 
P.O. Box 6020, Spring, TX 77391. 


UNIQUE mechanisms - tools - metals - 
motors - casting - silkscreens - much more, 
catalog and sample, $2, INVENTORS 
ee Box PB460B. Anaheim, CA 
2812 


WHY PAY Replace Your Car's Vynel Top 
Yourself. Professionally Booklet $10. 00. 
Mail Today. Tops Unlimited, Box 1446-A, 
Ukiah, CA 95482. 


WIRELESS CONTROL FOR SECU- 
RITY, ENERGY, GENERAL HOME - Using 
rout computer, complete plans $9.95, 

DSI, Box 6780, Reno, NV 89513. 


SUBLIMIMAL TAPES. Produce your 
own. Theory and equipment set-up, $15. 
From the technical manual experts. Phoe- 
nix Publications, P.O. Box 209-A, Cazeno- 
via, NY 13035. 


HONEST PROVEN METHODS! Get 
rich at home. All ages! Limited free litera- 
ture. Enlighten-me, 203 Lakeridge, Dal- 
las, Texas 75238. 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! Huge 
Catalog $5.00 (Refundable) PROT EC. 
MU P.O. Box 520294, Salt Lake City, UT 


VOICE Ihsgussers! FM Bu gs Telephone 
Transmitters! Phone Snoo i More! Send 
Stamped envelope: XANDI ELECTRON- 
ICS, Box 25647, Tempe AZ 85282. 


| TELEPHONE LISTENING DEVICE 


Record Telephone conversations in your office or 

home Connects between any cassette » tape 

_ macorder amd your lelephone hne. Starts aulo- 

RO mabcally when phone is answered Records both 

sin ler in. Ses of conversation Stops recorder when 


phone i$ hung up 


» EACH Om Du ásni 


Super Powerful FM TRANSMITTER 
Many times more powerful han other transmitters 
Transmis up to à mie to any FM rade -Easy to 
Assemble Kit - up ip 9V banery [nol mol) 
For catalog d! Transmetiers, Voice Scrambiers and 
other specially gems, enclose $2 DU to USt Corp 
Call 407-725-1000 or send $19.95 + $1.00 
shipping per item to: USI Corp., PO Box 
| PS-2052, Melbourns, FL 12902 COD'SOK. Tain” 


MINATURE FM TRANSMITTER. Easy 
to assemble kit. 1 x 154". $19.95 plus $1.50 
s/h. Other transmitters, bugging equip- 
ment, surveillance books. Catalog $2.00 
(refundable), Epsilon Co., Box 291513, Los 
Angeles, CA 90029. 


IVE 


SCIENTIFIC & ELECTRONIC 
PUL | 


PLANS uiti Yourself-—All Parts Available In soat 
* LC7 —Burning Cutting CO» Laser... 20.00 


* RUBA— Portable Laser Ray Pistol .................... ET: 
+ TCC1—3 Separate Tesla Coil Plans to 1.5 MEV.... 20.00 
| *1061—1on Ray Gun... ey 10.00 
« GRAI—Gravity Generator... 10.00 
s EML1—Electro Magnet Coil Gun/Launcher ........... 6.00 


KITS 
e MFT3K —FM Voice Transmitter 3 mi Range ...... 49 50 
s VWPM7K —Telephone Transmitter 3 mi y 
* BTC3K—250,00 Volt 10-14" Spark Tesla Coll... 199.50 
s LHC2K—Simulated Multicolor Laser................. 39 50 
+ BL51K— 100,000 Watt Blaster Defense Device... 69.50 
* [TM1K— 100,000 Volt 20’ Affective 

Range Inlimidator ............. ss 69.50 
a PSPAK— Time Variant Shock Wave Pistol ........... 58 50 
* PTG1K—Spectacular Plasma sila Pomerat 149.50 
e MVPIK See In Dark Kil ... em . 198.50 


ASSEMBLED 
* PTWIK-SPECIAL EFFECT VISUAL 
PLASMA GENERATOR FOR GLOBES/NEON 
TUBING ETC 59.50 
| Ee 000 Volt—World's Smallest 


49. 
a LGU40—1MW HeNe Visible Red Laser Gun....... 249.50 


e TAT30 Auto Telephone Recording Device..... 24.50 
+ GPV10—5ee In Total Darkness IR Viewer ......... .. 949 50 
| * LIST10-—Snooper Phone Infinity Transmitter ...... 169.50 | 
+ IPG70—Invisitie Pain Field Generator— 
MUN Mola Lo end E XS AERE 74.50 


* Catalog Containing descriptions of above plus | 
hundreds more available for $1.00 or included free 
with all above orders. 


Please include $3.00 PH on all kits and products plans 
M PONE paid. Send check, MO, VISA, MC in US 


INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


PICKS UP A WHISPER 50 FEET AWAY 
| The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 
Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


TOOLS & MACHINERY 


4' METAL Cutting Lathe $104.50, Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Froducts 

M, Miss South 7th Avenue, Phoenix, Z 
8504 


TEACH ANY 

DOG IN MINUTES 
Complete system, book and device. 
AM you need to raise and train 
puppies s dogs of all ages. Never falls! 
ses dog's keenest sense. 

BEWARE OF IMITATIONS! Our 


EASY TO USE A 
"ut ELECTRONIC Sel 


. pred ti * Barking è Gun Shyness : pansa all timas * Drop + Sal Control 
* Jumping * Biting * Breaking Point e Sil * Go * Guard 

a Chewing * Digging * Over Ranging * Heel è Fetch * Hunting 

* Car Problems * Laash * Busting Birds + Stay * Utility * Loyaity 
ron! rant D 


WALL STREET JOURNAL pr others 
A science science aaa breakthrou h! A set of Eus ys -&ound makers that condition dogs incredibly 
fast. Small. Used from the palm of the hand. Near hypnotic control, even at a distance. No leash needed. 
Novices become experts. This new discovery is a laarning-sound catalyst that teaches direct to the dog's 
mind, Renders bodily paintraining obsolete. Safer. Kind. Yet, more powerful! Dogs simply don't fight it. Tunes 
dogs in, makes them want to please you. Unequaled loyalty-bonding. Same instruments and system 
(the Dr. Miller patents) dispensed by veterinarians for dog behavior. Now, thousands of satisfied usars. 


FROM $25 TO $175 FREE CATALOG 
DOG-MASTER SYSTEMS Please write: 
478 Wilshire, Box 1250, Agoura Hills, CA 91301 


A division of Environmental Research Labs 71988 


: WINERY fen VALUABLE HOME SECURITY METH- 
TOOLS & MACHINERY (cont.) _ ODS. To Protect Your Home While On 
Vacation. Booklet $3.00. Austin Enter- 
prises, 119A Morehead St., Morganton, NC 


28655. 


BIG SCREEN T.V. 


7 foot projection from your T.V 

Beautiful Picture - Great for 

Sports - News - Movies. 
Compares with $3500 Projections 
for less than $29.95 
Over 10,000 Plans Sold - 
9 Yrs. Experience 
COMPLETE PLANS $39.95 


“SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept. PS7, P.O. 22559, Minneapolis, MN 
55422. 


Mei H vs SHOP Seer a ME 
ACHIN H UPPLI — JLS va : 
| SELECT VISION LTD. 
8045 Executive Park. Suite 216 
Morgan. Utah 84050 


iic Clas EUR 304-562-3538 VISA - DISCOVER- MASTERCARD 1-801-829-5507 
UÜnimuat * Compact + Marimat + Myford + Sherline + Atlas + Jet | 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


PLANS & BLUEPRINTS 


CHILD Size Two Story DUTCH COLO- 

NIAL PLAYHOUSE and STORAGE in 8 

| ft x IO ft. Plans $15.00. Playbarn, Ine., FO. 
Box 12088, New Brighton, MN 55112. 


NATURAL HOMES BOOKS WITH 

WORKING DRAWINGS. NATURAL 

| ARCHITECTURE; COMPLETE EARTH 

SHELTERED HOUSE: each $20. Visa/ 

MC. Charles Woods, RD 3, Box 538, Hones- 
dale, PA 18431. 717/253- 5452. 


vous ow, SUN TANNING MACHINE 


Geta salon-type TAN to idayatHOME | 
Flans to assemble Six lamp unit 
a Informati + Parts list = Suppliers 
à Step | Jy slep instreuctimmns 
Vertical honzontial unt 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


NEW EASY-TO-CLEAN 
wm NG MACHINE 


PATENTED—FDA APPROVED 
— FEATURING — 


REMOVABLE POLY TUB 
$388 FOR — $768 FOR 
Ja CU. FT. $^ CU. FT. 


RE AOA es 
1185 Baskins Rd, Largo, FL 34648 


RUN Three-Phase Motors On Single | 
Phase, Free Brochure. Motors, Box 63/ 
6025, Margate, FL 33063, 1-(305) 752- 
9202. 


FILES, learn sharpening, all styles, 
details $8.00 M.O. Files, RR3, Creemore, 
Ontario LOM 1GO 


FOR THE HOME 


Nu-Ideas Inc 
Dept. P-102 
PO Box 71708 
Madison Heights, MI 48071-0708 


Send $12.85 
Check or M.O 
iU. S. funds ontyl 


ELECTRICAL SUPPLIES 
& EQUIPMENT 


WHOLESALE ELECTRICAL SUP- 
PLIES - Panels, Breakers, Wire, Boxes - 
Catalog $2.00 Refundable. Red Mountain 
Industries, Rt. 3, Box 77B, Rougemount, 
NC 27572. 


For doors that should 
be closed but always 
seem to be open! 

No tools needed. installs 
in seconds, fits any doors, 
screened, solid, elc. with 
3 or 4 inch removeable 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. -$40 down. 
$40 monthly. 4602 Ethel Ave, Sherman 
Oaks, CA 91423. 

CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 


plus 41. 60 shipping. CA 
residents add sales tax. 

aoe eikai 
Hea ors may nee : ; - 
gk amak ii minerals, etc. OUR 73RD YEAR. Terms 


available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM CORPORATION, 
Dept. 481, 370 Dunlop St. West, Unit 807, 
Barrie, Ontario LAN 5R7, Canada. 


GED Products 
P.O. 81782 
Bakersfield, CA 93380 
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bear. ADJACI 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800-592-5990. 
TREASURE STATE SAES 
410 Milwaukee Street, t. 
Deer Lodge, Montana 59722 - (406) aie. 1000. 


MONTANA LAND 


20 Acres (or more) starting at $9750. Near 
Beautiful Yellowstone Park and Mational 
Forests. In the heart of trophy elk, deer, 
moose, antelope and turkey hunting. Blue 
ribbon trout streams. Guaranteed Ac- 
cess. INSURED TITLE AND WARRANTY 
DEED. Your Inspection Welcomed. Free 
Color Brochure. 

Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 N. 7th Ave., 

Dept. PS, P.O. Box 3027 
Bozeman, MT 59772-3027 
(406) 587-5469 


camping. Elk, deer, moose, 


_ are HOMES. Delinquent 
E pepe . Repossessions. Call 805-687- 
600 ER C H-20025 for current repo list. 


HOUSE BUYING MADE EASIER With 
New HOUSE HUNTERS HELPER Forms. 
Send $3.95. LKAY Realty Services, POB 
378, Deerfield, IL 60015. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS 
184 page catalog 

Replacement parts for 

outdoor Power Equipment 


COMMERCIAL, HOMEOWNER, 
RECREATIONAL. 
L.S. THORPE CO., 
P.O. BOX 45245 DEPT M 
SOMERVILLE MA 02145 


INC. 


 Send$400 
tor Catalog 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations.. 
Closeouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 48422. 


MAKE HUGE PROFITS importing 
21,241 Asian products, dirt cheap. Surpris- 
ingly simple procedure. FREE informa- 
tion. Write: Hilltop, Box 1364-K2, Chula 
Vista, CA 92012-1364. 


MONEYMAKERS 
Photographed! Catalogs Box 18628-G, San 
Antonio, Texas 78218-0628. 


SOLAR-battery charges, watches, and 
toys. Dealer closeout. Send $1.00 for whole- 
sale price list. Techniart Inc., PO. Box 500, 
Unionville, CT 06085. 


CON TED CARS, Start your own 
business-buy for resale-trucks, boats, 4- 
wheelers, TV's, stereos, furniture by Drug 


Enforcement Agency, FBI, IRS. Unbeliev- 
able bargains on late models. Available 
your area now. Call (805) 569-1191 Ext. C- 


PEEL/STICK Labels. Dropshipped 
FASTH! 94 Samples (48 with YOUR name/ 
address): S100. Heinz, Port Reading, NJ 
07064-0215. 


MAILORDER Opportunity: Start 
profitable home business without experi- 
ence or capital. Write for free book, plus 
details. Mail Order Associates, Inc., Dept. 
586, Montvale, NJ 07645. 


SOLAR-battery charger, watches, and 
toys. Dealer closeout. Sent $1.00 for whole- 
sale price list. Techniart Inc., PO. Box 500, 
Unionville, CT 06085. 


WA TER PURIFI CA TION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514- 0459. 


PUREST! Home Distillers. 


. TESTED 
Free Information. Bestway, Box 316, Mata- 


moras, PA 18336. 
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BETTER HEALTH 


LEAKY FAUCET? Halt URINARY 
DRIBBLINO, guaranteed! $2.00. Med-key, 
Box 4, Conception, Mo. 64433. 


MOSQUITOES BITES - A torment for 
everybody! Any you could get AIDS from 
Mosquitoes! ANTI-PIC - Unique electronic 
device - Swiss made Lighter size - Millions 
sold in EUROPE Send $22.95 U.S. Nova 
International, PO. Box 1881, Trois-Rivi- 
eres, PQ. GOA 5M4 Canada. 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Llo 


61104. Call 1/800/323- 


HEARING AIDS 


121? Toll Free. 


(ry 
q /; PRICE CATALOG FREE! 


ll SUPER SAVINGS! Newest. Finest. All 
| types. Buy DIRECT & save up to HALF! 

No salesmen. Suld by AIR MAIL on HOME 
§ TRIAL. FREE Catalog. Write: 


[ MONEYSAVERS, 
i Dept. PS7D 


9530 Langdon Ave.. 
EEA Cal. 91343 is 


HAIR CARE 


MINOXIDIL. Grows Hair In 4 Months. 
Box 1213, Makati 1299, Philippines. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus. Box 7850-N Independence, MO 
64053. 


Velum grep tg Free 
Illustrated catalog of sup poles, Semplex, 
PO. 11476H, Minneapolis, MN 55411. 


WINEMAKERS-Beermakers Free Cata- 
log, Low Prices, Free Recipes. Cellar-S, 
Bo 33525, Seattle, WA 98133. 


HOME BREWING 


BEERMAKERS! FREE comprehensive 
Catalog/Newsletter. William's Box 2195- 
P8, San Leandro, CA 94577. 


BUSINESS OPPORT UNITIES 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 


Free Information. Battery Outlet, Box | 


3300-5, Hickory, NC 28603. 


NEW Miaowery in Battery recondition- 
ing. a cht teen months guarantee! Means 
ts Fast! Electoan, 7415 Gable Dr. 

ible Rock, AR 72205, 


IMPORT-Export opportunity, profitable | 


world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free TM Mellinger, Dept. N2699, 
Woodland Hiils, California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 


| ple, Portable. Free details Bumper, POB 


22791(LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free | 


Information. Silvercraft, Box 127, Lans- 


downe, PA 19050. 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. 5, 
Box 4157, Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 
37065-1214. 


MAKE HOMEMADE BOOKLETS. I'VE 


EARNED $187,000 WITH MINE. MONEY | 


NEVER STOPS! Free information: 
Dasher, FO. Box 1039, Gatlinburg, TN 
ATTAR. 


ADVERTISE free in 507 Magazines. 
$5.00. Directory, Box 11W, Atlanta, GA 
30301. 


MECHANICALLY inclined individuals 
deerring Eigh Weekly Profits nie: 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton llth, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 504 
(ocn n anale Woodwins, Bridgewater, MA 
j Š f 


i nnym 
Alexandria Bay, NY 13607. 


-PSC, Rockford, IL | 


$40,000 ON 1/3 ACRE! New hydropon- 
ics—inexpensive, pleasant, practical! 


information, Planter's, Box 1214, Franklin, | 


TN 37065-1214. 


S200 - $500 weekly - AT HOME! No 
immicks - Details FREE Homeworkers- 
, Box 636679, Margate, FL 33063. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Fu ans—PS87, Box 250, 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


TAKE Catalog Orders. We drop-ship 
2955 petis i specialty products. Low- 
est below wholesale prices. Immediate 
delivery. Spectacular home business oppor- 
tunity. Book. SMC, 9401 De Soto Ave., 
Dept. 28-91, Chatsworth, CA 91311-4991. 


GET RICHII Secret law smashes debts— 
brings cash credit! Details FREE Wealth- 
Kit-5, Box 4036, Pompano, FL 33063. 


$25,000 LOANS INTEREST FREE! 
Secret Federal law WIPES OUT DEBTSI! 
Details FREEN Moneywise-5, Box 636679, 
Margate, FL 33063. 


PLANO TUNING PAYS: Learn with | 


approved home study course. Diploma 
anted. American Tuning School, 17050 
lfer Dr., Morgan Hill, C 35037. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, 
Madison Hgts., MI 48071. 


MILLIONAIRE Mailorder Expert 
Reveals Money-Making Secrets. Free, 
Exciting, Hour Cassette: Melvyn Powers, 
No. Hollywood, CA 91609. 


Block Machinery; Catalog | 


CONCRETE 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP. 
2036 Montrose, Chicago 60618. 


EARNINOS Unlimited! Mail Our Bur- 


‘lar Alarm Advertisements From Home! | 


BM Merchandising, Box 59314, Chicago, 
IL 60659, 

MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS 
NOT REPLACING THEM. CALL TOLL 
FREE 1 (800) 626-6523 OR WRITE: 
THE GLASS MECHANIX INC., 10170 NW 
47 St., Sun Rise, FL 33351 


|  $1000's WEEKLY. Free information. 


Stamped envelope: Progress, Box 93248, 
Los Angeles, CA 90093. 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303) 674-8155. 


GET RICH using OTHER PEOPLE'S 
Unique—amazing business! 
Details FREE! Finance-5, Box 4605, Mar- 
gate, FL 33063. 


SCREEN Print T-Shirts. TE 
kits. Free Details. “T-Printer” PO 
(LLC), Tampa, FL 33623. 


PROFITABLE Gold Foil Printer Person- 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986 (LLC), Tampa, 


nsive 
23991 


| FL 33623. 


$40 - $108/hour. Restore Damaged 
Countertops WITHOUT REPLACEMENT. 
Millions of apartments, homes pay profits 
immediately! Free Information. RENEW, 
PO. Box 9900-SS, Vancouver, WA 98664. 


MAKE BIG MONEY m WIND- 
SHIELDS, & Plate Glass! U P to $60,000 
yearly! Call TOLL-FREE for Valuable 
FREE report. +800-32+t2597. Glas- 
Weld Systems, Box 5755-C7, Bend, OR 
97708. 


MATIONS'S BEST HOME BUSINESS 
OPPORTUNITIES. Free subscription. 
Send name, address, zip to: Spare Time 
magazine, Dept. D2-78, 5810 West Okla- 
homa Avenue, Milwaukee, WI 53219. 


ALUMINUM SCRAP — Recycle 
Yoursel— MAKE UP TO  $25.00!/ 
POUND! FREE Information: Industrial - 
PS87, Box 127, Alexandria Bay, New York, 
13607. 


| Moneymaking Plan. No 


| qua for assistance). 


| home skills. Sen 


| details. Scott, 2205 


SELLING CASSETTES BY MAIL. Free 
Tape Tells How: Smartmove, Box 927-A, 
Keene, TX 76059. 


NEW INNOVATIVE high profits GUAR- 
ANTEED Complete starter manual, Illus- 
trated, $4.50. Countryside Enterprises, 


| Box 479, Alliance, NE 69301. 


REAL ESTATE COULD MAKE YOU RICH! 
Secrets of buying with little or no mone 
revealed. No license required. FRE j^ 
information. Investments, Box 1092, 
Hesperia, CA 92345. 


MAKE $7,000 monthly as Loan Bro- 
ker | without — investment/experience. 
Financial Box 4309-Y, West Covina, CA 
91791. 


$15,000 MONTHLY INCOME! Easy 
Investment. 
McDowell, Box 5529-Y, Diamond Bar, CA 
91765. 


CLP NEWSPAPER ITEMS. 323-330 


| each. Free Details. Enterprise, Box 8009- 


Y, Rowland Heights, CA 91748. 


MULTI MILLION DOLLAR customers 


need suppliers of products & services. 
Expand or start a business (you could 
Infopack RUSH 
5. D.R.M. Systems P.O. Box 59777, Dal- 
las, TX 75299-1777. 


SMONEY TALKSS 
Free Information: Ken McCaw, 8870 Villa 
La Jolla Drive, #101, LaJolla, CA 92037. 


GET PAID for reading books! Write: 


Pase-XP6, 161 Lincolnway, North Aurora, 


IL 60542 


MAKE MONEY NOW. HOME WORK- 


| ERS, HOME CRAFTERS. Our directory 


lists over 500 companies that pay for your 

$10.00 to: The Vikin 
Co., BO. Box 113, Dept. 85, Morton, PA 
19070. 

AQUACULTURE! Fish Farmers, Suppli- 
ers, Emplo ers, throughout North Amer- 
ica. For Who's Who Directory, send $4.00 
to Kevgor AquaSystems, PO. Box 48851 


595 Burrard St., Dept. PS-1, Vancouver, 
B.C. Canada V7X-1A8 


DISTRIBUTORS to handle well 
received products, exclusive territories. 
Midam, PO. Box 70-1054, Flushing, NY 
11370. 


FINANCIAL INDEPENDENCE, Start 
'our own PROFITABLE BUSINESS at 
ome. Free details. Unique Concepts, 
10290 Monte Vista, Montclair, CA 91763. 


MAKE your fortune. Famous business 
consultant tells you how. Free details: 
Mountainview Distributing, Dept. 5-7, 
P.O. Box 881 Chino, CA 91708. 


The “Option” Road To Riches 


Discover the newest, fastest way to make a small fortune 
froma small investment. 1987 examples (many others): 
$100 "OPTIQN"(STOCK INDEX) ROSE $26,000 IN 1WEEK 
$500 "OPTION" (SILVER) ROSE $17.000 IN 5 WEEKS 


$300 "OPTION" (COPPER) ROSE $10,000 IN 9 WEEKS 
sh ain ROSE erie a 
“Options” offer super leverage, limited-risk & new profit 
opportunities every year...in many exciting markets(cOLo, 
OIL. HM ETC). Discover the little-known “option” it | 
secrets of a successful trader Send for my “Fi scree kosor 


TRENDMASTER BOX 1737-S SARASOTA FL 34230 . 


MAME High Profit, Hot Selling License 
Plates, Signs. VACUMAGIC, PO Box 


24986 (LLC), Tampa, FL 33623. 

pouring table plans $2.00 
Morse Inc, Box 1774 Darlington, S.C 
29532. 


UNLIMITED INCOME WORKING AT 
HOME. You set the pace-you set the 
income. Details $5.00 Trendset Box 2053 
Cen Street Saratoga Springs, N.Y. 
12866. 


$500 WEEKLY HOME-MAILING 
PROGRAM! Guaranteed earnings. Start 
immediately. For Details & application 
write: McKeaver, PO. Box 89294, San 
Diego, CA 92138- 9294. 


EXPLOSIVE PROFITS | ALL NEW | 
Honest home business plan. Start fast 
with pocket change investment. FREE 
, 9. Washington, Bee- 
ville, TX 78102. 


— AMD t m — — 


a 


$500 WEEKLY mailing ads. Network 


Advertising, Box 51063, Durham, NC 
ATTYT. 


FREE INFORMATION. How to make 


money with computers. Computer Pub- 
lishing Enterprises, Box 23478, Dept. PS- 
T, San Diego, CA 92123. 


|| MONEY? Übtain Grants, Signa- 


ture Loans, Business Loans. Free Details. 
Action #7-Y, Box 5499, Diamond Bar, CA 
31765. 


$350.00 weekly in spare time. Detail - 
$1.00. PSOS Inc., LEM ightfoot Dr., Bal- 
timore, MD 21209 


PROFITABLE Home Business. Free 
Information. Donovan, Dept PS7, 502 
| Lucy Lane, Tolleson, AZ 85353. 


$10,000 + PROFITS: Free Proof! 
|4604." 860 Columbia #49, Provo, UT 
604 


LOVE TO FLY? FAA license in 35 
hours, your area. Fly for Frofit and Earn 
income! Pays for training and much more. 
Details, send $3.00 (refundable) to: H5., 
Box 1095, Logan, Ohio 43138. 


MAKING EXTRA MONEY MADE EASY. 
FREE Subscription to Opportunity Maga- 
zine offers hundreds of proven ways. 
Write: Opportunity, Dept. N02, 6 N. Mich- 
igan, Chicago, IL 60602. 


SAVE lives! Big money! Amazin new 
service. Everyone needs. Details. SASE. 
\Idtags, Box 131-S, Payson, UT 84651-0131. 


~ SELL books by mail! 400% profit! New: 
m: Box 2676, Van Nuys, CA 91404. 


MAKE as much money as you desire. 
As fast as you want. Be a Service Con- 
suHant. Others do work, you collect 
money. Free proof, information: NESCO, 
Box 907, Lewiston, NY 14092. 


$ YOUR GOLDEN KEYS TO WEALTH 
$ STAY HOME, EARN peg 
seven fantastic plans, 250 pa FREE 
DETAILS: Sunshine Publishing: Dept. 
PS-1, 15122 Tacuba Dr., La Mirada, CA 
190638, 


SATELLITE TV 


DESCRAMBLER: Build your own inde- 
pendent Videocipher II descrambler and 
receive free Satellite TV pictures. Simple 
instructions, Radio Shack parts list and 
circuit board, only $49.00 (U.S.) Send 
cheque or MO payable to: C.A. Comeau, 
Pai 327 Halifax North, N.S. Canada, B3K 
S5H4 


VIDEOCYPHER SATELLITE 
SCRAMBLER SCHEMATICS (Complete 
Set) Audio & Video Parts list - much more! 
$14.95. The Stage Door Video, PO. Box 
576, Burnsville, NC 28714. 


Satellite TV cz 


Save 30%-60% flog | 
Ne systems 


Plus upgrades for present owners 
Receivers, IRD's, movers, LNAs, 
LNB's. Feeds. 6' to 16' dishes & 
Ku equipment 
Names Like — 
Chaparral, Uniden, Drake, 
i Houston, Channel Master, etc. 
800-334-6455 
, SKYVISION INC.* 


- INSTALL OR UPDATE YOURSELF! 


"SCRAMBLE FACTS" Call 718-343- 
0130 to hear a 3 minute weekly program on 
the latest developments in the satellite 
industry. 


SATELLITE TV KITS. Discount Prices. 
Houston, Panasonic, C/M, DX, Chaparral, 
Uniden. FREE LITERATURE. Upgrading?- 
Ask For Info. Call For Current Pricin ng. 
Indian River Communications, 557 E. 
Dupont HWY, Millsboro, DE 19966. 302- 
9834-7000. 


VIDEO 


ADR Channel Microwave 
T.V. Receivers 


: 1427H: Parabolic Dish 40- dB Gain 
LIFETIME WARRANTY 


t Complete System qois be Inci.] 


Replacement Compone 
& Expert Repairs ealah 


K A SELECTRONICS — CH 
É PO Box 345 day shigphni 
(602) 230-0840 


I PHOENIX. AZ 087 


VISA/MC/COD $2 CREDIT ON PHONE ORDERS 


COPYGUARD COHRECTOR 
RESTORES RENTAL MOVIES. Connects 
between VCRs. $59 96 95. 1-800-338- 8751. 


| Rental Tape Stabilizer 
+ Eliminates loss/flashing of color, $39 95! 
Se na ated while playing (ieee 
copy protected rental movie tapes. 
hd Rally cor dosed caption. 
+ automatic, battery included) powered. 
+ 30 days money back quarantee ES 
Reg. $99 95 SALE $39.95 S/H $3.95 
Order Only 1-800-541-0900, Visa, MC, COD 


B. WOODSON VIDEO 
PO Box 5545, Cary, NC 27511 


BOW. OiT 


VIDEO, Electronic Kits Catalog More. 
Video Vibes, 670 Central Park Avenue, 
Yonkers, NY 10704, (914) 476-4864. 


VCR OWNERS Install your own VCR 
easily. Dhagrams Included. $10.95 No 
checks please. Ship in 48 hours. VIDEO 
ENTERPRISES, 56 Park Street, Woburn, 
MA 01801 


CABLE EQUIPMENT 


CABLE TV SECRETS - the outlaw pub- 
lication the cable companies tried to ban. 
HBO, Movie Channel, Showtime, Des- 
cramblers, Converters, etc. Su pliers list 
included. $8.95. Cable Facts, Hox 711-PS, 
Pataskala, OH 43062. 


CABLE TV DESCRAMBLERS 
Why Pay a High Monthly Fee? 


Jerrold, Oak, Hamlin, Scientific Atlanta, Zenith, and more! 
60 day warranty. Shipment within 24 hrs. For fast serv- 


ice MG/VISA C.0.D. Telephone orders accepted. Eve- 
ning hrs. also. (312) 698-1259. Stamped Envelope (.44¢) 
postage for FREE catalog. No. Ill. orders. 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, Ill. 60016 


CABLE TV Descrambler Plans $3.00. 
Stevens-PS, Box 20286, Bowling Green, 
KY 42102. 


T.V. Tunable Notch Filters, $1.00 D.K. 
Video, Box 63/6025, Margate, FL 33063, 1- 
(305) 752-9202. 


CABLE TV CONVERTERS Scientific 
Atlanta, Jerrold, Oak, Zenith, Hamlin. 
Many others. “NEW” VIDEO HOPPER 
“The Copy Killer". Visa, M/C & AMEX 
+800-826-7623. BEB Inc., 10517 Upton 
Circle, Bloomington, MN 55431. 


CABLE TV Converters, Remotes, Filters 
for Beeping Any Channel 1-313-979-8356. 


CABLE DESCRAMBLERS! Build 


own. All methods, Schematics, plans, 
instructions. $8.95, a a a Box 
30502. Bethesda, MD 28014 

CABLE TV 


BLERS - Wholesale Prices - Jerrold, 
Tocom, Oak; remotes, converters, decoders, 
plans, kits. Free Catalog. ARIZONA 
VIDEO. 7739 E. Broadway, #108, Tucson, 
Arizona, 85710. (602) 323-3330. 


RECORDS & TAPES 


COMPACT DISCS. Your Music! Bar- 
ains! Catalog $1.00. Tower, Dunkirk, MD 
0754-0213. 


PERFORM vour favorite songs! Back- 

poun tracks on cassettes. FREE catalog: 

nd Marketing, Box 951-5, Sound 
Beach, NY 11789. 


SAVE On Records, Tapes, CD's, Details 
$1.00, Di Enterprise, 302A Garrettson 
Ave., Michi gan City, IN 46360. 


RADIO/TV 


POLICE Scanners, Marine Radios. 
Fanon. HPR, Box 19224PS, Denver, CO 


| 80219. 


cals, 


RADIO Communications Equipment 
and Accessories, Call Toll Free 1-800-446- 
7447, Higginbotham Electronics, Box 
9518, Jacksonville, FL 32208, 


COMPUTERS 


BECOME A Computer Dealer. Buy 


Wholesale. Free Telephone Consultation. 
(303) 220-9327. 


HEAVILY DISCOUNTED SOFT- 
WARE/HARDWARE Supplier List. Sase & 
$3.00: Computer, Box 6207, Hellam, PA 
17406-6207. 


FREE programs!! IBMpce's/Apples/Com- 
modores/Adam/TRS80's/T199-4A. Ezra- 
ezra, Box 5222SJL, San Diego 92105. 


TRS-BO COCO Software! Low Prices! 
Free Catalog. T&D, P.O. Box 1256, Hol- 
land, MI 49422. 


COMMODORE/AMIGA CHIPS. Parts, 
Diagnostics, etc. Request Catalog. Kasara 
Micro, 1-800-248-2983. 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $8.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 


SAVE! zou 


*(ars & buggies 
e General hobbies à Hobb Hobbies - 


e Ready-to-go boats & planes _ 
* Science equipment : 
* Trains 

Top quality, name brand items, from mail 
order specialists for over 14 years. 


Send $1.00 To: 
soe Hobby S LP 


Mahwah: wah’ NT o7 07430 


KALEIDOSCOPE, easy complete plans, 
$3.00 to: Kaleidoscope, Box 3635, Boulder, 
CO 80303. 


MODELS - SHIPS, CARS, PLANES 


WORKING STEAM MODELS 
KITS OR ASSEMBLED 
ig Catalog, Me. Tractors, 
Trains, Limeusin Parts 


& Accessories. $4.95 refundable 
wer Hoo 


Circular $1.00 Ec 
32 colored pgs. $4.95 


LARGE DISCOUNTS. 
DIAMOND ENTERPRISES 


Dept. PS7, Box 537, Alexandria 
Phone: (613) 475-1771 


, NY 13807 


CAR MODELS. Diecast, pewter, steel. 
Brumm, Polistil, Solido, more! Catalog 
$2.00 AUTOMOBILIA, 44 Glendale Road, 
Park Ridge, NJ 07656. 


SCIENCE & CHEMISTRY _ 


"EXPERIMENTERS" LABORATORY 
CHEMICALS - GLASSWARE, Catalogue 
$1.00. Established: 1953. HAGENOW LAB- 
ORATORIES, 1302 Washington, MANI- 
TOWOC, WISCONSIN 54220. 


225 PAGES! 1988 Glassware, chemi- 
equipment, books, experiments, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US) 
REFUNDABLE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
(512) 684-7373 VISA. 


COMPETE LABORATORY SUPPLY. 
DFW CHEMICAL INC., 2125 S. GREAT 
SOUTHWEST, GRAND PRAIRIE, TX 
75051 214-986-6666. 


SUPERCONDUCTIVITY DEMO KIT. 
Includes study primer and lab guide. Send 
$52.00 cash/Visa/MC. Moneyback guar- 

antee. Free information. KnutSoft (707) 
pe 79. 219 Los Cerritos Dr., Vallejo, CA 


PSYCHEDELIC Chemistry, 317-525 
Johnson St., Victoria B.C, Canada. 


WE SHIP CHEMICALS AND GLASS- 
WARE, Catalog $3.00, Refundable With 
First Order Toll-Free Number Available 
With Catalog. Industrial Chemical & Sup- 

ly Co., Inc. 11722 Charles Street, Houston, 

X 77041. (713) 466-8776. 


FORMULAS, PLANS 


ALCOHOL STILL-ONLY 52¢! | 
You can build an alcohol still for as little 


as 52€ with ordinary household tools | 
and supplies. Distill your own brew. It's 


easy! Complete plans and instruc- 

tions, including federal regulations. 

Send $2.00 to: Bison Ltd., USA, 767 
| N.W. 2nd Ave., Ontario, OR 97914. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing, i airin and reproduc- 
ing with our Making Supplies. 
Catalog $2.00. ocn, Dept.88H/PS, 
Box 391, Woodstock, IL 60098. 


FOREIGN PERIODICALS 


WORLDWIDE ENGLISH NEWSPAP- 
ERS/MAGAZIMES! Sampler: 3/$2.49. 
FREE BROCHURE. MULTINEWSPA- 
dx Box DE-37, Dana Point, California 

6 


BOOKS & MAGAZINES 
TEACHER TRICKS - Handbook for 


teachers. $5.00. 1909 Sunset Dr, Walla 
Walla, WA 99362. 


EDUCATION & INSTRUCTION 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evan sanam Bishop. 
Box 744-PS, McKeesport, PA 15134. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. RUper EA Ran 450-PS7 Seventh 
Avenue, N.Y.C. 10123 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term 
Soon. Free Catalog COL. Gordon E. Taylor, 
Box 949, Dept. 3 Mason City, LA 50401. 515/ 
423-5242. 

PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. EO. Box 790906, ept. PS, Dallas, 
TX 75379. 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 1-800- 
228-5600, or write: American School, Dept. 
$347,850 E. 58th St., Chicago, IL 60637. 


LOCKSMITHING: Free book. Locksmi- 
thing Institute, Dept. 311-078, Little Falls, 
Nd 07424. 


FREE 1988 CAREER GUIDE. Earn 
more money with Success Proven 
Correspondence Diploma Courses. Gran- 
ton Institute, 263B Adelaide Street West, 
Toronto Canada. 


AFFAIRS. Be a Paralegal. Accredited 
Attorney Instruction. Home Study. FREE 
CAT. Southern Career Institute, 


Drawer 78P8-2158, Boca Raton, FL 33427. 
(305) 368-2522. 


SUPER-INTELLIGENCE! - Amazing 
results guaranteed! EDEPS, Box 1462, 
Glendora, CA 91740. 


UNIVERSITY DEGREES AT HOME. 
CONVENIENT, INEXPENSIVE, AG- 
CREDITED. WRITE: KENSAM, BOX 
Q1383—P587, FAA ROCK, NEW YORK, 

FULLY APPROVED UNIVERSITY 
DEGREES! Economical home study for 
Bachelor's, Masters, Ph.D., FULLY 
APPROVED by California State Depart- 
ment of Education. Prestigious facult ty 
counsels for independent study and li 
experience credits (5,100 enrolled stu- 
dents, 500 faculty). FREE INFORMATION 

Richard Crews, M.D. (Harvard), Fresi- 
dent, Columbia Pacific University, Depart- 
ment 2R57 1415 Third Street, San Rafael, 
CA 94901, Toll Free: (800) 227-0119; Cali- 
fornia: (800) 552-5522: or (415) 459-1650. 
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EDUCATION (cont.) 


AIRLINE Cruise Ship Jobs (All Fosi- 
tions) Amazing recorded message reveals 
information guaranteed to get you hired or 
no fee. 1 (816) 224-3042-Ext 105 Call 
Anytime, 


LOCK UP A NEW CAREER! 


SECURITY- 
Two year hands-on Training Program to | 


repare for a job as a locksmith! Write: 
Pine Technical Institute, Dept. L, Pine 
City, MN 55063, (612) 629-6764. 


PREPARE for College Science and Math | 


with our report on courses and background 
information you need. Send $5.95 to: Col- 
lege Science, PO. Box 1476, Pittsburg, KS 
66762. Money Back Guarantee. 


GO TO ANY COLLEGE FREE! Write: 
Educational Assistance, Box 20387K, Bal- 
timore, Maryland 21284-0387. 


SPELLING-ACE, For spell checking. 
The world's first electronic speller contains 
over 80,000 words. Measures 6-12 x 4 x 1". 
Weighs 8 oz. Looks like calculators. Send 


$55-+ $3. RUSH PRODUCTS; PO. BOX 
5328; Dearborn, MI 48128. 1$2 for 
information). 

INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. In U.S. 
and Canada. Toll free: 1-800-225-5800. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Cal] free 1- 

800-288-IDEA. Or write: 
INVENTION SUBMISSION CORP-PS 
Avenue 
Pittsburgh, PA 15222 


NEW IDEA? Innovation Center in Wash- 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit—1-800- 628-2828. 


INVENTIONS Developed "Marketed. 
Free Invention Certificates. MANUFAC- 
TURERS REPRESENTATIVE, Suite 3615- 
Ps oe Building, New York, NY 


necticut #300 Waakington, DC 20036- 
4306. 


IF you have an invention for sale or 
license, write for free booklet explaining 
how we can help you. Kessler Sales Corp., 
C-7-IW, Fremont, Ohio 43420. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free 
details. Licensed since 1958. Rainer Asso- 
ciates, 2008 Fondulac, Richmond, VA 


NONPROFIT ye neigen hel 
tors over 12 years. Free recording forms. 
Free evaluation. Affiliated Inventors 
Foundation, 501-A Iowa, Colorado Springs, 
CO 80909 or Call 1-800-525-5885. 


LEARN how to offer your invention for 


ping inven- 


_ sale or license. Free booklet outlines proce- 
| dure, royalty rates, requirements. Kessler 
. Sales Corporation, C-7-FI, Fremont, Ohio 


43420. — 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 
service. AMERICAN INVENTORS COR- 
PORATION, 82 Broad Street, Dept. PS, 
Westfield, Massachusetts, 01086. 1-800- 
338-5656. In Massachusetts or Canada call 
(413) 568-3753. 


PATENT AND DEVELOP Your Inven- 
tion. Pepher Patent Agent and 
Licensed 
FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


PATENT YOUR INVENTION YOUR- 
SELF! Details Free! Retired Ryans 
7400, Washington, D.C. 2 


HAVE YOUR INVENTION MADE OVER- 
SEAS. World fale Aponiutus Box 789, 


Adelphia, MD 20783 | 


WANTED: Mobile Energy Systems 
COEUR to inherit my estate. 1-314-435- 
90 


conducted 
-800-942-547 


NEW IDEA search bein 
D based firm. Call APSI, 
X 
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rofessional Engineer. Send for | 


EMPLOYMENT INFORMATION 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Wor month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


GOVERNMENT JOBS $16,040 
$59,230/yr. Now Hiring. Your Area. Call 
805-687-6000 Ext. R-20025 for current 
Federal list. 


AMAZING Part/Full Time Photography 


Business Earns You Thousands Monthly 
Fast and Easy. Recorded Message Reveals 
Details 1-416-482-1500 Ext. 105B. 


REPOSSESSED homes form Gov't from 
$1.00 plus repairs/taxes. Nationwide! Also 
tax properties. 216-453-3000, Ext. H8230. 


EASY Works! Excellent Pay! Assemble 


1 


| products at home. For info. Call-504-641- 


8003 Ext. A-8068. 


GOVERNMENT Jobs $15,400-$72,500 
Now Hiring, Excellent Benefits. Call 504- 
649-7922 Ext J-B068. 


INCREASE JOB-CAREER OPPORTU- 
NITIES. Write-update your RESUME. 
$5.00 shipping-handling for "RESUME 
KIT". Rockcyn International, 11 Forsythia 
Rd., Bramalea, Ontario, Canada L6T 262. 


OLD GOLD, JEWELRY WANTED 


cious Metals, 10 S. Wabash, Dept. 1151, 


Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information, Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
.25¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


SPORTING GOODS 


WORLDS largest selection of TETE 

wder guns and accessories. Send $3.00 
for illustrated catalog featuring 7000 
items. Dixie Gun Works, Dept. 14, Union 
City, TN 38261. 


CATALOGS BROCHURES 


FLAGS FLAGPOLES - Catalog $2.00 - 
All American Flags, 109P South Lucia, 
Redondo Beach, CA 90277. 800-448- 
FLAG, 213-545-8233. 


WEATHER FORECASTING 


WEATHER INSTRUMENTS Accurate, 
attractive indoor displays of wind, rain, 
temperature, humidity, many others. Com- 
puter compatible WeatherStation avail- 
able. WeatherTrac, PO. Box 122, Cedar 
Falls, Iowa 50613. 


6 WAY WEATHER STATION: 


EASY TO USE, MEASURE WEATHER 

BY YOURSELF. RAIN GAUGE, WIND 

‘SPEED & DIRECTION, WIND CHILL 
is ..., CHART, TEMPERATURE 
| M | & TOTAL RAINFALL. 
IBS . READY TO USE- 


FOR HOUSE, GARDEN, 
GARAGE, BOAT, POOL, 

. . i" OR VACATION. ONLY $6.95 
1,5200 S&H. FAST DELIVERY. 
VISAMC ACCEPTED. 30-DAY 

MONEY BACK GUAR. CALL 1-617- 
837-1144; OR WRITE: INTRADEX. 
DEPT. 9J, BOX 577, 
ONLY *695. sj4 MARSHFIELD, MA 02050 


MONEYMAKING 
OPPORTUNITIES 


GET RIGHII Secret law smashes debts— 


brings cash credit! FREE report!! Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 


HIGH Profits T-Shirts Caps. Inexpen- 


| sive, transfer machines, supplies, Press, 


P.O. Box 22809-LLD, Tampa, FL 33623. 


BUMPERSTICKER Printer. Cheap, 
Sim le, Portable. Free Details. Bumper, 
POB 22791 (LLD), Tampa, FL 33622. 


| homes from $1, 


IDEAL | 


BILLIONS OF DOLLARS are waiting 
for you. Find out how to get your share 
FREE. Write to: KTL International, Dept. 
PS07, PO. Box 576, Athabasca, AB, Can- 
ada, TOG OBO 


EARN Money. Companies Need Home- 
workers. No Experience. Call Lisa 1-813- 
545-8421. 


$100’s WEEKLY Clipping news 
articles. Free information. MCPI- NGI Box 
37, Elmont, NY 11003. 


RECOVER GOLD FROM BLACK 
SAND—ELECTRONICALLYT 
action system really works! 12V 10V. 
Information $5. Plans $35. HiGrade, P.O. 
Box 789, Hillsboro, OR 97124. 


FORECLOSURES by IRS being sold for 
back taxes. Also repossessed VA and HUD 
you repair. No credit 
checks. Unbelievable opportunities. CALL 
(805) 569-1191 Ext. H-1043 for repro list 
your area. 


U.S. Government Jobs NOW HIRING 
your area. $16,000-$68,000. Call (805) 
569-1191 Ext. J-1007 for current federal 
list. 


PROFITABLE OCCUPATIONS 
ULIG JACK REPAIR MANUAL 


| HYDRA 
and catalog $10.00. Hydraulic Parts Sup- 


ply, Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 50e. Ellwanger's 
ES., RO. Box V, Port Jervis, NY 12771. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


MAILING LISTS 


NEW ACTIVE NAMESI! 
RANDOM STATES Available’ IMMEDI- 
ATE SHIPMENT! Adhesive Labels— 
Guaranteed Opportunity Seekers 500/ 
$25; 1000/$40. Others. Advon, Drawer B6, 
pa a 83274. Visa/MC/ AmEx. 1-800- 


DON'T Waste money. We have known 
mail order customers. $10.00 for 200 
names, $15.00 for 400.00. Beantown Asso- 
cintes, PO. Box 750, Hiram, GA 30141- 

50. 


FRESH HOTLINE NAMES! 
Sameday shipping-peel-stick labels-mixed 
states! O rtunity Seekers-MLM 200/88; 
500/812; 1000/$20: Need More? Call 
National List 1-800-852-5478 (24 hrs.) Box 
1105 | E | Ozark, AL 36361-1105. [VISA/ 
MC accepted] 


MISCELLANEOUS 


ALBERT EINSTEIN free flyer. Send 
Request to: Owen Phairis, Box 3400, Big 
Bear Lake, CA 32315. 


RIDICULOUS MONEY making plan!! 

$1.00, Opportunities, 2000 South ndis St 

Arlington, VA 22202, Apt. 1004 
TREASURE FINDERS/ 
METAL DETECTORS 


Pay For Your Hobby! 


With White's New EAGLE Metal Detector. 
Programmable Computer Driven to locate only 
valuable items! Fun and profitable! Models 


from $99.95! Rs 


For a Free Catalog 
Call Toll-Free: 
1-800-547-6911 Dept. PB-7 Sweet Home, OR 97386) 


WHITE'S ELECTRONICS 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. Free Cata- 
log, Relco, RC10, Box 920839, Houston, TX 
77292. 


FIND Old Coins, Jewelry, Gold Hii up 
New Patented Revolutionary Device. Free 
Catalog. Gardiner Electronics, 3131L N. 
35th Ave., Suite K, Phoenix, AZ 85017. 


JOKES & NOVELTIES 


PRANKS/ MAGIC! Catalog 25¢. Gar- 
ner's, 1755P Rio Vista, Salem, OR 97302. 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Science, 
Hobbies, Surprises. Johnson-Smith, F-03, 
Bradenton, FL 34203-3796. 


| Atherton Assoc., 


Triple- | 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Science, 
Hobbies, Surprises. Johnson-Smith, F-03, 
Bradenton, FL 34203-3796. 


KS/MAGIC! Catalog 254. Gar- 


PRAN 
, ner'5, 1755P Rio Vista, Salem, OR 97302. 


PERSONAL 


UNIVERSITY diplomas, awards, 
Degrees CUSTOMIZED & GUARANTEED 
FO. Box 1043, Orland 
Pk., IL 60462. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP, Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer PS400, Rui- 
doso, NM 88345. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. European 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10% discount certificate. Dept. MG, 4026 
W. Belvedere Ave., Baltimore, MD 21215. 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES. 
Autos .. Vans .. Boats .. Airplanes . Millions 
Surplus Bargains . .many 1% ori inal cost! 
^Nationwide Sales Directory" — 3.00. Dis- 
posal, Box 19107-FT, Washington, DC 
20036. 


PROFIT From Government Surplus - 
Cars, Boats, Computers, Furniture, Thou- 
sands other items. DOD Sales Buyer's 
Guide $3.00 plus $1.00 handling. FMH, 
809-PS7, Clearlake, Cocoa, FL 32922. 
Visa/Mastercard. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishin /Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


STAMP COLLECTING 


PENNY Stamp Approvals. Figuren 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. | 

FREE! Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


DISCOUNT STAMPS Request Coun- 
tries, Free List. Iva Stamp Company, FO. 
Box 197, Hanford, CA 93232. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


FREE US coil pair with Ap Carl- 
a 


son, RT2 Box 112P, Annand MN 55302 
UNITED NATIONS 3 Complete Mint 
Sets 25e, Approvals. Cornetta, POB 1509-P 

Lake Placid, FL 33852. i 
FREE! Surprise packet. Exciting 
Patriot, F51, Box 391355, 


Approvals. 
Mountain View, CA 94039. 


FREE! Big Catalog— New edition listing 
thousands of bargains on U.S. and B.N.A. 
stamps, packets albums, and accessories. 
Also fine stamps on approval. Buy only 
what you like. Teinn balanos promptly! 
Jamestown Stamp Company, Dept E7BPS, 
Jamestown, NY 14701. 


FREE! Worldwide 
Approvals. White, 
anapolis, IN 46224. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans 
included. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW $40,000 “overnight.” Any 
pter Free Report. Success Research, 
ox 19739-FT, Indianapolis, IN 46213. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
NACC PS-7, Box 5399, Torrance, CA 
90503. 


stamp mixture. 
Box 24166-AF, Indi- 


| YOUR POST-DATED CHECK UP 


STATE 


| Remittance of 5 . is enclosed to cover 
[] CHARGE to: 
Do e a a 
iain a. aa m 10 i 
YOUR NAME — 
FIRM 
ADDRESS 
CITY — 
DATE: YOUR SIGNATURE 


NEED EXTRA CASH? WE'LL CASH 


TO 
$100.00 -800-445-0680 


FREE MONEY! $300,000,000 GIVE- 
AWAY. Grants. Never repay. Details $1.00. 
erm Box 3066-PS78, Seminole, FL 
4642. 


$5,000 CREDIT ! No Credit Check! Not 
Information. Actual Credit. (516) 625- 


3554 
BORROW any amount! Get Visa/ 
MasterCard! Instant reply! Sunrise, 


Box 42P, Bethpage, NY 11714-0042 j 
(516) 349-1649. 


BORROW  $500-$40,000! “Over- 
night" On Signature. Keep indefinitely! 
Action Box 5499-Y, Diamond Bar, CA 


| 91765. 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder's fees paid. IMEA, 
788/PSI, Box 3574, Newport Beach, CA 
02663 (714) 722-9260. 


$500 - $75,000 LOANS AVAILABLE! 


| Any Pub No Collateral. Free applica- 


| tion. 


10461. 


BORROW $100 - $100,000! Fast, Confi- 
dential! Financial, 1480-F Terrellmill, 
Suite 290, Marietta, Ga 30067. 


BORROW 1$500-540,000! "On Signa- 
ture" Any Purpose! 97% Eligible! 
Application: National, Box 3789-K, Dow- 
ney, CA 90242. 


VISA/MAS 
Quick loans! 
National Finance, 
mond, VA 23235. 


INTEREST Free Loans. $800 by mail. 
Details $1.00 and s.a.s.e. F Stiles, 241B 
Otis Bog Road, Tuckerton, NJ 08087. 


VISA-MASTERCARD Regardless of 
past credit problems, even bankrupt Tout 
application write National Credit 
6073 Ozark, AL. 36361-1105 areal toll thee 


guaranteed! 
Ap lications rushed! 
jox 35726-A, Rich- 


24 hours 1-800-852-5478. 


BORROW $500 - $100,000 fast, easy, 
aranteed! 97% eligible! Worldwide, 323 
ranklin #298W, Chicago, IL 60606-9859, 


AIRGUN 


RWS PRECISION 
PRODUCTS CATALOG 


Featuring RWS DIANA 
Precision Airguns, 
with Full Lifetime 
Warranty. 


Plus RWS Airgun Pel- 
lets and Airgun Acces- 
sores. The Legendary 
Rottweil Brenneke Slug 
Cartridge, and RWS 
Rimtire, Centertire, and 


Flobert Cartridges. For 
your copy send $1.00 3 : 
lor 2nd class. $2.00 tor 1st class daiya to: 


DYNAMIT NOBEL-RWS INC. 


105 STONEHURST CT., NORTHVALE, NJ 07647 


S Industry, Box 531, Bronx, NY 


ELECTRONICS, 
STEREO HI Fi 


yy STARGATE 2000 CORDLESS 
| NEW CABLECONVERTER $99.00 
THE BEST BUYS & WARRANTIES 
FOR DECODERS & CONVERTERS 
START WITH A FREE CATALOG 


FROM: 
M.D. ELECTRONICS 
115 NEW YORK MALL 
OMAHA, NEB. 68114 
ORDERS & CATALOGS CALL TOLL FREE: 


1-800-624-1150 


FOR INFORMATION & TECH SUPPORT 


Y5^ (402)554-0686 con. 


MC. 


SPECIAL SERVICES 
INFORMATION On Anything. Ferguson 


Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


| OF INTEREST TO ALL 
MESSIAH PROMISED LIFE TO THE 


OVERCOMER. Send for your free copy | 


of "The Psychology of Purity & Chas- 
tity” to: Schizophrenics international, 
P.O. Box 50456, Ft. Worth, TX 76105 


WINNINGEST Numbers, combinations, 
proven beat odds. Bingos, Horse, dogs, har- 
ness, lotteries, $5.00. POB 70636, Pasa- 
dena, CA 91107. 


BIORHYTHMS $6-2mo/$l6yr. Send 
Birthdate To Towne Services, Box 23360, 
Balto. MD 21203. KNOW Your Capabili- 
ties. Daily. 


MAKE ANYONE YOUR “WILLING” 
PSYCHOLOGICAL SLAVE! NO NON- 
SENSE MIND CONTROL. ‘Ex j poe $1.00. 
Questor, 2226 Central Blvd., Rapid City, 
SD 57702. 


MYSTICAL POWERS Fed up, had 
enough, change your life, deepen your per- 
ception. Gavin & Yvonne, Box 1393-PS, 
Newbern, NC 28560. 


MONEY, INDEPENDENCE, SECU- 
RITY! Millionaires secret can be yours 
today! GUARANTEED. Free details: B&G 
Enterprises, 1545 Palmer Ave., No. Tarry- 
town, NY 10581. 


WORD COUNT: Each word 
E. Jones, 345 East Main St, 


(PLEASE PRINT OR TYPE COPYeFOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


TO: Classified — Dept. POPULAR SCIENCE, 380 Madison Ave., New York, NY 10017. 


insertions[s) in the 
Exp. Date 


11 


or initial in name and address must be counted as a word: John 
counts as SEVEN words. PO. Box 3 counts as THREE words. City, 

standard 2-letter state abbreviation and zip code together count as TWO words. 

DEADLINE FOR ADS: See head of classified section. 

TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


Ürder 
Form 


issue(s). 


ZIP 


PS 7-88 


Ex-Factory Worker Gets $242,456 
From A Product You Can Get FREE! 


Canton OH (special) 
Being nch and independ- 
ent are dreams which ex- 
cite most of us. It’s no 
secret of course - the key 
to financial success in 
America today - is a busi- 
ness of your own. 

The only problem is 
the large investment usu- 
ally required to start a 
business. 

We recently learned of Murry 
Broach, a 48 year old ex-factory 
worker. Murry started a very suc- 
cessful business in his home, with 
practically NO INVESTMENT. 

The real beauty of his situation 
is his product. He gets it FREE! 

Murry spends a few pennies 
"converting" the product to an in- 
demand item, then markets it by 
the thousands. “It's easy," he says, 
"and anyone can do it." No per- 
sonal selling is involved. 

The lines in his face - the grey 
beard and hair, testify to over 
twenty years ‘at hard labor" in a 
paper mill. He became disabled in 
1983 and was forced to look for an 
easier way to make a living. After 
discovering the FREE product, it 
was all "clear sailing." 

Murry showed us last year's 
bank deposits of just over 
$242.456. He says he hasn't de- 
cided yet just where to stop in- 
creasing his income! He admits 
i£ 1987 Murry Broach DM1I79 


Murry Broach 


however, at some point, 
he'd have to move the 
business off his dining 
room table. 

When asked, "what is 
the product you can get 
FREE," Broach answers 
with a smile. "That," he 
says, "would be like tell- 
ing you the ending of a 
movie before you've seen 
itt 

He's quick to add -"'it's nothing 
illegal or immoral. It's NOT food, 
water, religion, mind power or hard 
work. NOTHING to do with sex, 
multi-level marketing, chain letter 
schemes, envelope stuffing, real 
estate, computers or precious 
metals.” 

“In fact," he tells you, "it's some- 
thing I know YOU need right now! 
It is definitely in-demand. It's NOT 
a gimmick of any kind and practi- 
cally anyone will buy it!" 

Want to learn how YOU could 
become successful and independ- 
ent from a product you can get 
FREE? Murry has offered to send 
complete details to readers of this 
column. 

Just print your name and address 
on a piece of paper and send to 
“FREE” 708 - 12th Street N.W., 
Dept. M601, Canton, Ohio 44703. 
No one will call on you. However 
including $1 to cover processing, 
postage and handling will be great- 
ly appreciated though not required. 


EAT AND DRINK ABSOLUTELY FREE 
IM RESTAURANTS YOU CHOOSE. 
GUARANTEED. $4.00. INFO.: TOCS 
UNLIMITED 1555P 3. HAVANA ST. 
SUITE 326. AURORA, CO 80012. 


MULTIFACETED personal growth guar- 
anteed! Use hottest, hi-tech psychological- 
biochemical technology available for ulti- 
mate mind-body development. Send $5.00. 
McLean, VA 


Personal Development, 


22103-3074. — 


AUTOMATIC ANIMAL, FEEDERS Feed 
dogs, cats, rabbits, poultry, wild animals 
once per week- month, Expandable. Build 

our own very inexpensively and easily. 
or plans send $5.00 + Lsase to: North 
Fork Ranch, 3149 Carters Corner Hd., Sun- 
bury, OH 43074. 


GOVERNMENT, Freebies Write To: 
RJR, 11 Leonard St., Stamford, CT 06906. 


YOUR HOROSCOPE birthchart fits you 
and only you! Created using the most accu- 
rate astrological computers available 
today. Only $12.00 plus $3.00 postage. 
Money-back guarantee! Send time, date, 


and place of birth to: Starworks, PO. Box | 


6856, Columbus, GA 31907. VISA/MC 


welcome. 


DON'T FORGET TO SAY 
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Product information 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


701 Air National Guard This brochure ex- 
plains the Air National Guard experience, in- 
cluding how you can serve part time and 
receive many benefits—such as free travel, 
technical training, income, and retirement and 
life insurance. Military education and college 
study opportunities are also discussed. Free 


702 Power Equipment This color brochure 
covers the line of power equipment from Amer- 
ican Honda Motor Co., including lawn and 
riding mowers, lawn tractors, generators, 
pumps, tillers, and snowthrowers. Free 


703 Radar Detection A Bel-tronics bro- 
chure explains Ka Band photo radar equip- 
ment. Some of the questions addressed: Is 
photo radar legal? Where is Ka Band radar 
being used? Is photo radar the only equip- 
ment that can be used at Ka Band? Free 


704 Redwood Paneling An illustrated four- 
page booklet from the California Redwood As- 
sociation shows how to revitalize any room 
with redwood paneling. Designs, planning, in- 
stallation, and finishing are addressed. 50g 


705 Wood Protection The ‘Preserving 
America's Wood for Over Half a Century" bro- 
chure describes the many uses and benefits 
of Chapman Chemical Co.'s Woodguard pre- 
servative oil finish, exterior wood stabilizer, 
above ground clear water repellent, and more. 
Free 


706 Telecommunication Products Cobra 
Consumer Electronics Group is offering a 
29-page color catalog of state-of-the-art cord- 
less and feature telephones, answering sys- 
tems, and other products with the latest elec- 
tronic designs and fine styling. 50g 


707 Dog Deterrent Learn how to repel 
dogs electronically with information on a new 
veterinarian-tested deterrent from Demko Re- 
sponse Group. Nontoxic and easier to use than 
chemical sprays, the unit emits ultrasonic 
bursts, which are uncomfortable, but not 
harmful, to dogs. Free 


708 High-Quality Paint The literature from 
Forrest Paint Co. details its superior slip- 
resistant epoxy spray paint. The paint comes 
in a variety of colors; adheres to fiberglass, 
wood, steel, concrete, and most other sur- 
faces; contains a synthetic grit that doesn't 
cut feet; and is economical—one can covers 
approximately 24 square feet. Free 


709 Water Heating Information on HOT, 
Inc.’s Aquavac instantaneous gas water heater 
is offered in this four-page full-color brochure. 
Photos, diagrams, and charts detail the en- 
ergy-efficient space-saving durable system 
for an unlimited supply of hot water. $2 


710 Calculator Hewlett-Packard Co.'s HP- 
285 scientific calculator can do symbolic al- 
gebra and calculus and instantly retrieve and 
combine graphs. In addition, it has 1,500 
functions and 32 kilobytes of RAM. A color 
brochure contains a detailed buyer's com- 
parison chart. Free 


711 Whirlpool Spas = Jacuzzi Whirlpool 
Bath presents a full-size 20-page color cata- 
log, with diagrams of safety and performance 
features and specification charts on the Aero, 
Laser |I, Caressa, Quantum, and other Jacuzzi 
models. All portable and in-ground spas are 
available in many sizes, styles, and colors. $2 


712 Multimeters John Fluke Mfg. Co.'s 
multimeter is an important tool for trouble- 
shooting auto electrical systems. This 16-page 
color brochure offers trouble-shooting tech- 
niques, using the company's high-quality and 
affordable line of analog/digital multimeters. 
Conceived for the professional mechanic, the 
brochure offers valuable information on test 
procedures. Free 


713 Lighting KC HiLiTe's 1988 full-line 
catalog has information on the Light Bar. Avail- 
able in polished stainless steel or black pow- 
der paint finish, the Light Bar can accommo- 
date up to five off-road lights with its specially 
designed mounting brackets. $3 


[] 701 O 705 [] 709 $2 O 713 $3 [] 717 

O 702 O 706 50€ Lj 710 [] 714 O 718 25¢ 
L] 703 L1 707 O 711 $2 [] 715 25¢ [] 719 

L1 704 50e O 708 O 712 [| 716 O 720 
Name (please print) 

Address z — City & State 


Please send check or money order made out to POPULAR SCIENCE. 


714 PoolCleaning The Kreepy Krauly Au- 
tomatic Pool Cleaning System brochure ex- 
plains why over one-half million pool owners 
worldwide use Kreepy Krauly. It automatically 
vacuums and scrubs walls, floors, and tiles, 
and ends hand vacuuming. Free 


715 Door Hardware Kwikset Corp.'s Door 
Hardware Selector Guide features designs and 
styles available for lock sets, doorknobs, lever 
sets, handle sets, deadlocks, security window 
locks, and accessory items. 25¢ 


716 Maryland Vacation A full-color vaca- 
tion planning guide from the Maryland Office 
of Tourism Development has scenic photo- 
graphs and information on historic sites, cruise 
lines, guide services, transportation, camp- 
grounds, parks and forests, and more. Free 


717 Towing Ray-Wel Automotive's Power 
Plus Mark II offers more towing power, with- 
out a turbocharger. The system is engineered 
for Ford diesel-powered trucks, vans, and 
motor homes. The company or an authorized 
dealer can install it in a couple of hours by 
bolting it on in place of your old system. Free 


718 Lawn Care "How to Buy A Trimmer 
Without Getting Clipped" is a 20-page color 
booklet from Shindaiwa, Inc., with informa- 
tion on how to select and safely use a grass 
trimmer or brush cutter. 2542 


719 Steel-Belted Radials Toyo Tires’ pas- 
senger-car radials offer superior handling and 
durability. The tires are speed rated and have 
excellent gripping power and extra-wide steel 
belts for greater protection. Free 


720 Energy Economy Van Weld's Cogen- 
eration power systems can be the start of your 
energy independence. The Baby Cogen power 
system is a highly efficient and reliable resi- 
dential energy producer. Cogeneration econom- 
ically provides heat, hot water, and electricity 
by using natural gas, propane, or diesel fuel. 
Free 


umma See mmm mmi eee Fil IN COUPON AND MAIL TODAY nd ea 
POPULAR SCIENCE P.O. Box 5131, Pittsfield, Mass. 01203-5131 
Note: PoeuLAR Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


THIS COUPON EXPIRES SEPTEMBER 30, 1988 


| AM ENCLOSING 

$ | 11.4 for priced items 

$. 1.00 for handling 

$ 1 1. TOTAL REMITTANCE 


Zip _ 


. No stamps or foreign currency. Allow approximately six weeks' delivery. POPULAR SCIENCE JULY 1988 
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-Strike it 
enriched! 


For smokers, Merit is a gold mine. Rich, smooth, 
satisfying flavor, yet even less tar than other leading light 
cigarettes. The secret is Enriched Flavor." Only Merit has it. 


Dig up a pack today. And stake your claim 
to a mother lode of flavor. 


Enriched Flavor? low tar.~ A solution with Merit. 


SURGEON GENERAL'S WARNING: Cigarette 


Smoke Contains Carbon Monoxide. | © Philip Morris Inc. 1988 
Kings: 8 mg ‘tar!’ 0.6 mg nicotine av. per cigarette by FTC method. 


TOYOTAT 


4 iS 
wea 


opc this built with the p asno Quality d lats | i NC 
made Toyota number one in import truck sales*The ^ value, for a truck that'll make you 
Standard Bed' versatility lets it adapt to your changing — wonder how you ever got along with- 
needs. It's an easy-to-drive daily commuter, a willing out it, Toyota Standard Bed. Dont 
worker, and always ready for some weekend fun. Stan- compromise, dont settle for anything 


dard payload is the biggest in the compact class.. 
Ibs** Standard towing capacity is unsurpassed in its 
class at 3500 Ibst As Toyotas lowest-priced truck, it sets 


1640 | less than the gold standard. 


Get More From Life...Buckle Up! 


another standard. The value standard. For quality, for 


*War d's Automotive Reports, calendar year 1986, 
ained N se 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 


